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(54) METHOD FOR INK JET RECORDING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate an image having an excellent scuff 
resistance by discharging and recording an ink having characteristics 
such as a specific ink absorption coefficient or the like in a 
predetermined area on a recording mediumand heating the recorded area to 
improve a fixability and a recording density and to reduce a bleeding of 
a boundary between ink droplets. 

SOLUTION: A sheet 707 is fed in a Y direction by rotating a conveying 
roller 703 and an auxiliary roller 704 while suppressing the rollers. A 
multinozzle on a multinozzle head 702 prints while a carriage 706 is 
moving in an X direction. A heater 710 is disposed at a position opposed 
to the head 702 to heat the sheet 707 disposed in a corresponding range 
of a recording area by this scanning. Andan ink discharged from the head 
702 has characteristics of an ink absorption coefficient Ka (ml. m- 
2. msec-1/2) of 1.0 to 5.0 for plain paper obtained by a Bristol's method 
and 0<ts<200 msec (quick swell starting point). Anda recorded area is 
heated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A recording head provided with a delivery which carries out the 
regurgitation of the ink. 

A heating method which heats at least some recording media. 
Are the above the ink jet recording method which it hadand by said 
recording head. The ink absorption index Ka (ml-m'^ and msec"'^^) to a 
regular paper called for by a Bristow procedure has the characteristic 
of 1.0-5.0 to a predetermined field on a recording mediumAnd it has a 
record process of recording by breathing out ink which has the 
characteristic of 0<ts<=200msec (ts: rapid swelling starting point) and a 
heating process which heats by said heating method to a field on a 
recording medium with which record was performed in said record process. 

[Claim 2]The ink jet recording method according to claim Iwherein said 
recording head has an electric thermal-conversion object which impresses 
thermal energy to ink as a discharging means which makes ink breathe out 
from said delivery. 

[Claim 3] The ink jet recording method according to claim 2wherein said 
recording head impresses thermal energy to ink with said electric 
thermal-conversion objectmakes air bubbles generate and carries out the 

regurgitation of the ink from said delivery with a generation pressure 
of these air bubbles. 

[Claim 4]A recording head provided with a delivery which carries out the 
regurgitation of the ink. 

A heating method which heats at least some recording media. 
The 1st record process that is the ink jet recording method provided 
with the aboveand records by breathing out ink to a predetermined field 
on a recording mediumit consists of the 2nd record process that records 
by breathing out ink to said predetermined fieldafter heating 
predetermined time by heating process which heats by said heating method 
to a field on a recording medium with which record was performed in said 
1st record processand said heating process. 

[Claim 5] The ink absorption index Ka (ml-m"^ and msec"^^^) to a regular 
paper asked for ink which carries out the regurgitation from said 
recording head by a Bristow procedure has the characteristic of 1. 0- 
5. OThe ink jet recording method according to claim 4 being ink which has 
the characteristic of 0<ts<=200msec (ts: rapid swelling starting point). 



[Claim 6]The ink jet recording method according to claim 4 holding down 
according to said heating process to a position in which ink breathed 
out by said 1st record process is shallower than the depth which 
permeates a recording medium according to the characteristic of said ink. 
[Claim 7]The ink jet recording method according to claim 4wherein said 
2nd record process carries out regurgitation of ink to a position to 
which at least a part overlaps a record dot which ink breathed out by 
said 1st record process forms, 

[Claim 8]The ink jet recording method according to claim 4wherein said 
1st record process and said 2nd record process breathe out ink and form 
a record dot so that it may become complementary by said 1st record 
process and said 2nd record process about a record dot which constitutes 
a picture which should be recorded. 

[Claim 9]The ink jet recording method according to claim Swherein said 
1st record process and said 2nd record process record by thinning out a 
record dot which constitutes a picture which should be recorded by an 
alternate pattern which becomes complementary mutuallyrespectively. 
[Claim lOjThe ink jet recording method according to claim Swherein said 
1st record process and said 2nd record process record by a pattern which 
thinned out a record dot which constitutes a picture which should be 
recorded every predetermined dot along a determined direction. 
[Claim ll]The ink jet recording method according to claim 4wherein said 
2nd record process performs regurgitation of ink while ink breathed out 
by said 1st record process has permeated an inside of a recording medium. 
[Claim 12] Are a recorder of a serial type which is provided with the 
following and performs recording operation by said recording head during 
a scan of said carriageand said heating methodThe ink jet recording 
method according to any one of claims 4 to 11 providing so that a field 
which records by said recording head moving by the scan of said carriage 
may be heated from a field opposite to a recording surface of said 
recording medium. 

A carriage in which said recorder carries a recording head. 

A scanning means which scans said carriage along a scanning direction. 

[Claim 13] The ink jet recording method according to claim 12 carrying 
out at the time of horizontal scanning differentrespectively from said 
1st record process and said 2nd record process. 
[Claim 14] The ink jet recording method according to claim 12 or 
ISwherein said heating method is established as a part of platen member 
which supports said recording medium located in a record section by said 
recording head. 



[Claim 15]The ink jet recording method according to claim 15wherein said 
heating method is a ceramic heater. 

[Claim 16]While said recorder has a transportation means which conveys 
said recording medium to a feed directionThe ink jet recording method 
according to any one of claims 4 to 11 with which said recording head is 
characterized by being a recorder of a full line type which is a 
recordable full line head to the whole region of a different direction 
from said feed direction of said recording medium. 

[Claim 17] The ink jet recording method according to claim 16wherein two 

or more said recording heads are arranged along a feed direction of said 
recording medium. 

[Claim 18]Said heating method is a position which is different along a 
feed direction by said transportation means to said recording headand is 
established among said two or more recording headsThe ink jet recording 
method according to claim ITwherein heating is constituted possible to 
the whole region of the cross direction which intersects perpendicularly 
with a feed direction of said recording medium. 

[Claim 19] The ink jet recording method according to claim ISwherein said 

heating method is a halogen lamp heater. 

[Claim 20] The ink jet recording method according to any one of claims 4 
to 19wherein said recording head has an electric thermal-conversion 
object which impresses thermal energy to ink as a discharging means 
which makes ink breathe out from said delivery. 

[Claim 21]The ink jet recording method according to claim 20wherein said 
recording head impresses thermal energy to ink with said electric 
thermal-conversion objectmakes air bubbles generate and carries out the 
regurgitation of the ink from said delivery with a generation pressure 
of these air bubbles. 

[Claim 22] The ink jet recording method according to claim 1 or 4 which 
is the self-distributed paints with which said ink does not contain a 
dispersing agent. 

[Claim 23]The ink jet recording method according to claim 1 or 4 
dividing said record process into record of multiple tiraesand performing 
it. 

[Claim 24] The ink jet recording method according to claim 1 or 4 which 
said ink is light ink which has the colorant concentration of 1 / 3 - 
1/6 of usual inkand is characterized by giving said light ink in piles 
to the same pixel by record of multiple times. 

[Claim 25] The ink jet recording method according to claim 1 performing 
said record process by giving two ink droplets to the same pixel by a 
time lag for about 1 second. 



[Claim 26] The ink jet recording method according to claim 1 or 5 after 
said rapid swelling starting point' s giving an ink droplet to a 
recording mediumwherein it is a folding point where an increase in 
permeation quantity of ink increases rapidly. 

[Claim 27]By performing said heating process at least before tsafter ink 
reaches the target on a recording mediumThe ink jet recording method 
according to claim 1 suppressing osmosis to a recording medium of ink 
breathed out in said record process according to the characteristic of 
said ink in a position in which said ink is shallower than the depth 
which permeates a recording medium when said heating process cannot be 
found. 

[Claim 28]Said inkRather than critical micellar concentration (c. m. c. ) 
of ethylene oxide 2479-tetra-raethyl-5-decyne^47-diol in waterat a low 
rate ethylene oxide 2479-tetra-methyl-5-decyne-47-diol. The ink jet 
recording method according to claim 1 or 4 which is ink to contain. 
[Claim 29]A recording head provided with a delivery which carries out 
the regurgitation of the ink. 

A heating method which heats at least some recording media. 
Are the above the ink jet recording method which it hadand by said 
recording head. A record process of recording by breathing out ink which 
has the characteristic of 0<ts<=200rasec (ts: rapid swelling starting 
point) to a predetermined field on a recording mediumit has a heating 
process which heats by said heating method to a field on a recording 
medium with which record was performed in said record process. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to an ink jet recording 

method. 

[0002] 

[Description of the Prior Art] Conventional lythe ink jet recording method 
which records by making the ink made to breathe out from the nozzle of a 
recording head adhere to a recording medium as one of the record 
methodssuch as a character and a pictureis performed. In this ink jet 
recording methodvarious techniques for the improvement in printing 
quality are taken in. Using the ink which gave the perviousness which 
was suitable for record by preparation of ink as one of techniques is 



mentioned. That isthe art using ink with many [ the quantity which 
adheres to a recording medium surface late ] infiltration speed to the 
recording form which is a recording medium for the purpose of the 
improvement in record density of a charactera line drawingetc. or sharp 
image formationand the art using the ink whose infiltration speed to a 
recording form is quick in order to raise fixing speed are known. 
[0003]Usuallysince the ink with a slow infiltration speed has much 
quantity which remains in the state where it rode on the surface of a 
recording formit is called "addition system ink. " The ink with a quick 
infiltration speed is called "super-permeable ink." 

[0004]When super-permeable ink with high perviousness is usedas shown in 
drawing 46 (a) the ink droplet 51 dropped on the recording medium has 
little ink quantity which remains on the surface of the recording medium 
52and permeates the inside of a recording medium promptly after adhering 
to the recording medium 52. The infiltration speed to the recording form 
permeates deeply until it is high and results near the rear face of the 
recording medium 52 depending on the construction material of the 
perviousness and recording medium 52. 

[0005] On the other handsince ingredientssuch as a solvent of 
inkevaporate easily in the state where it remained in the shape of [ of 
the recording medium 52 ] surface convex as shown in drawing 46 (b) when 
pervious low addition system ink is usedthe ink droplet 53 dropped on 
the recording medium 52 has little quantity which permeates the 
thickness direction of the recording medium 52. 
[0006] 

[Problem(s) to be Solved by the Invention] When using super-permeable 
inkthe ink which reached the target on the record paper face permeates 
quicklyand since it is rare to be mixed with other ink in a record paper 
facethere is an advantage of being hard to generate the blot in the 
boundary part of being unique. Howeversince ink permeates a recording 
medium deeply and is spread in the wide rangewhile the pigment component 
of paints or a color will distributein order for the light which entered 
to the recording medium to reflect in a deep position from a recording 
medium surfacethe concentration of the recorded picture will become low. 
Also when it sees superf iciallyit is spread widelythe size of a record 
dot becomes large too muchand it is sufficient for the circumference of 
the ink droplet 51and the blot (feathering) on a mustache occurs on the 
periphery of a dotand there is a problem of being a picture with an 
indistinct outline. 

[0007] Since there is much quantity of the ink which remains on the 
surface when using addition system inkwhen it sees by a dot with itthere 



is an advantage that the quantity of the ink diffused in a recording 
medium can record a sharp picture since it is very small compared with 
super-permeable ink. [ high and record density and ] [ single ] 
Howeversince required time will also become long by the -time the ink 
which the infiltration speed to the recording form was slowand remained 
on the record paper face is establishedWhen other ink droplets adhere to 
the approaching positionink flows out among both ink dropletsa blot 
occurs in the boundary part in different colorsand there is a problem of 
degrading image quality as a result. When a record paper face was ground 
against other recording formspensetc. when the ink which adhered to the 
record paper face separated or it overwrote using penssuch as a traffic 
line marker ink began to meltthere was a problem of spreading in a record 
paper faceand there was also a problem of being inferior to rubfastness. 
[0008] It was common that black used ink with perviousness high about the 
other color conventionally using ink with low perviousness based on the 
characteristic of both ink. That issince black was used in many cases 
when recording the character and line drawing in which a detailed line 
and point need to be clearly recognized visually and conspicuousness is 
demandedthe addition system ink which record density is high as black 
inkand an outline can record vividly was used. It was rare to record a 
charactera detailed lineand a pointand it was hard to generate a blot on 
a unique boundaryand the super-permeable ink which can record a boundary 
clearly was used for record of the color picture in which the dot of a 
mutually different color adjoins and is recorded in many cases. 
[0009]Howevereven if it records using the ink in which black differs in 
perviousness from other colors according to the feature of the picture 
mainly recorded in this wayAs shown in drawing 46 (c) when the black dot 
54 of ink with low perviousness and the color dots 55 of ink with high 
perviousness adjointhe problem to which ink flows out and recording 
quality deteriorates between the adjoining dots will occur. The ink in 
which an ink droplet serves as convex and remains on a recording medium 
surface in the black ink side flows out of the boundary part 56 into the 
color ink sideThe phenomenon in which the concentration of the boundary 
part 56 by the side of black ink fallsthe concentration of the outline 
of the dot of black ink fallsand only the part which flowed into the 
color ink side becomes an indistinct whitish picture occurs. Black ink 
will mix in the boundary part 56 also in the dot of color inkand an 
outline will become indistinct. Thuswhen the ink from which perviousness 
differs adjoinedthe problem on which bleeding occurs in the boundary 
part 56 and recording quality deteriorates was not avoided. 
[0010]By neglecting it after the black ink regurgitation for a long 



tiraeit is possible for you to make it fixed to a recording medium to 
such an extent that bleeding is not producedeven if it is ink with low 
perviousness. Howeversince it was necessary to establish a long time lag 
between the regurgitation of black inkand the regurgitation of color 
inkand a throughput fell to itand it was not suitable for high-speed 
recordit was not practical. In order to raise fixing speedthe art of 
heating a recording medium with the heater formed in the recorder is 
known. For exampleit is known by forming a heater in the position 
corresponding to the recording position by a recording headand 
evaporating the moisture of the ink droplet which adhered on the surface 
of the recording form from the back side of the recording surface of a 
recording mediumthat fixing speed can be raised. Howeverin this 
methodsince it was generated by the steam when ink is heated at an 
elevated temperature and the moisture in ink evaporatesthe steam adhered 
to the inside of a recorderit became waterdrop and there were 
problemssuch as affecting a recording medium or having an adverse effect 
to the control circuit and power supply circuit of a recorder on it. 
Thenalthough establishing the exhaust means which discharges a steam to 
the device exterior is also consideredsince the cost of a device will 
need to go up in order to add a special deviceor it will be necessary to 
increase the power supply of a deviceit is not practical. When heating a 
recording medium at an elevated temperature with a heaterit is necessary 
to take a user' s safety into consideration enough. 

[0011] In order to ease the problem in connection with perviousnessusing 
the exclusive paper which performed special processing as a recording 
medium is also consideredbut when the convenience of cost or a user is 
taken into considerationit is more desirable than special exclusive 
paper to use a regular paper. 

[0012]As mentioned aboveaccording to what is called super-permeable ink 
with high perviousnessit is possible to reduce a blot of a boundarybut 
it will be the indistinct picture to which record density fell. When 
what is called pervious low addition system ink was usedit was possible 
to have recorded a picture with itbut the time which fixing takes was 
long and there were a problem of a blot of ink droplets and a problem 
that rubfastness was low. [ high record density and ] [ sharp ] When a 
color picture was constituted so that super-permeable ink may be used 
while using addition system ink black and the dot of black ink and the 
dot of other color ink adjoinedthere was a problem that the problem of 
the bleeding by blot of the ink droplets will occur. 
[0013]Nextthe circumstances where this invention persons came to 
complete this invention are as follows. 



[0014]Firstas conventional ink for ink jet recordingmany ink of the 
above-mentioned non-permeating system (addition system) was used. This 
ink had the problem that fixing was slowalthough character grace was 
good. In color recordingthe new problem of generating of the boundary 
blot between colors was also generated. Thensince the boundary blot 
between fixable improvement or a color was preventedhow to heat using a 
heater was able to be considered. Howevereven if it used the heaterthere 
were a problem that evaporation of the moisture contained in ink occurs 
so rauchand a problem of high-cost-izing. Thenwe decided to raise the 
fixability of inkwithout using a heater and to use the ink of a super- 
osmosis system. Therebyf ixable improvement and reduction of the boundary 
blot were realized. Howeyerwhen this invention persons analyzed the flow 
of such artwhen the ink of a super-osmosis system was usedit had super- 
perviousnessbut [ therefore ] he came to notice that there is an 
omission of being hard to come out of concentration. Thenas a result of 
inquiring further wholeheartedlythis invention persons acquire the new 
knowledge that concentration can also be raisedand came to complete this 
invention while they can improve fixability by making heat act on this 
using semivitrenous ink and could reduce the boundary blot. 
[0015]Thenwhile the purpose of this invention is compatible in the three 
characteristics of reduction of a blot of fixable improvement and 
improvement in record densityand the boundary of unique ink droplets 
which were not able to be obtained in conventional ink and solves said 
problemit is in providing the ink jet recording method which can form 
the picture excellent in rubfastness. 
[0016] 

[Means for Solving the Problem] An ink jet recording method of this 
invention is a recording head provided with a delivery which carries out 
the regurgitation of the inkand a heating method which heats at least 
some recording media an ink jet recording method in a recorder which it 
hasand by said recording head. The ink absorption index Ka (ml-m"^ and 
msec"'''^) to a regular paper called for by a Bristow procedure has the 
characteristic of 1.0-5.0 to a predetermined field on a recording 
mediumAnd it has a record process of recording by breathing out ink 
which has the characteristic of 0<ts<=200msec (ts: rapid swelling 
starting point) and a heating process which heats by said heating method 
to a field on a recording medium with which record was performed in said 
record process. This can prevent a display from being hard to produce a 
boundary blot and becoming indistinct. 

[0017] Said recording head may have an electric thermal-conversion object 
which impresses thermal energy to ink as a discharging means which makes 



ink breathe out from said delivery. In that casesaid recording head 
impresses thermal energy to ink with said electric thermal-conversion 
objectmakes air bubbles generateand carries out the regurgitation of the 
ink from said delivery with a generation pressure of these air bubbles. 
[0018]A recording head provided with a delivery where another feature of 
this invention carries out the regurgitation of the inkThe Isf record 
process that is an ink jet recording method in a recorder which has a 
heating method which heats at least some recording mediaand records by 
breathing out ink to a predetermined field on a recording raediumit is in 
consisting of the 2nd record process that records by breathing out ink 
to said predetermined fieldafter heating predetermined time by heating 
process which heats by said heating method to a field on a recording 
medium with which record was performed in said 1st record processand 
said heating process. 

[0019] Ink which carries out the regurgitation from said recording head 
also in this caselt is preferred that the ink absorption index Ka (ml-m' 
^ and msec"'^^) to a regular paper called for by a Bristow procedure is 
ink which has the characteristic of 1. 0-5. 0 and has the characteristic 
of 0<ts<=200msec (ts: rapid swelling starting point). 
[0020] It is preferred to hold down according to said heating process to 
a position in which ink breathed out by said 1st record process is 
shallower than the depth which permeates a recording medium according to 
the characteristic of said ink. 

[0021] Said 2nd record process carries out regurgitation of ink to a 
position to which at least a part overlaps a record dot which ink 
breathed out by said 1st record process forms. 

[0022] And said 1st record process and said 2nd record process breathe 
out inkand form a record dot so that it may become complementary by said 
1st record process and said 2nd record process about a record dot which 
constitutes a picture which should be recorded, 

[0023] Said 1st record process and said 2nd record process may record by 
thinning out a record dot which constitutes a picture which should be 
recorded by an alternate pattern which becomes complementary 
mutual lyrespectively. 

[0024] Or said 1st record process and said 2nd record process may record 
by a pattern which thinned out a record dot which constitutes a picture 
which should be recorded every predetermined dot along a determined 
direction. 

[0025] Said 2nd record process performs regurgitation of inkwhile ink 
breathed out by said 1st record process has permeated an inside of a 
recording medium. 



[0026] Said recorder has a carriage which carries a recording headand a 
scanning means which scans said carriage along a scanning directionit is 
a recorder of a serial type which performs recording operation by said 
recording head during a scan of said carriageand said heating method is 
established so that a field which records by said recording head moving 
by the scan of said carriage may be heated from a field opposite to a 
recording surface of said recording medium. 

[0027] It may be carried out at the time of horizontal scanning 
differentrespectively from said 1st record process and said 2nd record 
process. 

[0028]By this inventionare a recording head provided with a delivery 
which carries out the regurgitation of the inkand a heating method which 
heats at least some recording media an ink jet recording method in a 
recorder which it hasand by said recording head. A record process of 
recording by breathing out ink which has the characteristic of 
0<ts<=200msec (ts: rapid swelling starting point) to a predetermined 
field on a recording mediumAn ink jet recording method having a heating 
process which heats by said heating method to a field on a recording 
medium with which record was performed in said record process is 
provided. 

[0029] Said heating method may be established as a part of platen member 
which supports said recording medium located in a record section by said 
recording head. 

[0030] Said heating method may be a ceramic heater. 

[0031]Said recorder may be a recorder of a full line type which is a 
recordable full line head to the whole region of a direction where said 
recording head differs from said feed direction of said recording medium 
while having a transportation means which conveys said recording medium 
to a feed direction. 

[0032] In that casetwo or more said recording heads may be arranged along 

a feed direction of said recording medium. 

[0033] Said heating method is a position which is different along a feed 
direction by said transportation means to said recording headand is 
established among said two or more recording headsand heating is 
constituted possible to the whole region of the cross direction which 
intersects perpendicularly with a feed direction of said recording 
medium. 

[0034] Said heating method may be a halogen lamp heater. 
[0035] This invention attains reduction of a blot of improvement in 
record density and a boundary of unique ink dropletsand rubfast 
improvementusing a fixing assembly which heats a recording medium at low 



temperature comparatively. 

[0036] This invention using ink which prepared perviousness to a 
recording form which is a recording medium by carrying out the 
regurgitation of the ink to a recording medium heated at temperature 
which suppressed generating of a steam with a heaterComposition to which 
an ink droplet is made to adhere further where it suppressed osmosis of 
ink in a position near a recording surface inside a recording form and 
osmosis is suppressed further is adopted. Reduction of a blot of 
improvement in record density and a boundary of an ink droplet can be 
attained by suppressing osmosis of ink with perviousness in a position 
near a recording surface inside a recording formand fixing ink by this 
inventionSince an ink droplet has permeated an inside of a recording 
formit makes it possible to form a picture excellent in rubfastness. 
[0037] 

[Embodiment of the Invention] Hereafterthe embodiment of this invention 
is described with reference to drawings. Firsta paragraph division is 
carried out and the technical idea and principle of this invention are 
explained in detail. 

[0038] (1) The osmosis control diagram 1 with a heater is a figure 
explaining the difference in the osmosis state of the ink droplet by the 
existence of the heater 3 at the time of breathing out the ink droplet 2 
which has perviousness on the recording form 1 which is a recording 
mediumand forming a dot. Herethe example which uses the regular paper 
generally used widely as a recording medium is explained. 
[0039] Both the ink droplets that drawing 1 (a) showed the state where 
the ink droplet 2 was breathed out to the recording form land were shown 
in the right and left in a figure in this figure are the same discharge 
quantity in the same perviousness. The ink droplet 2 breathed out on the 
recording form 1 collides with the surface of the recording form 
1 spreads in a predetermined sizeand adheres to the surface of the 
recording form 1. Drawing 1 (b) is a figure showing typically the state 
of the ink droplet 2a which adhered on the surface of the recording form 
1. The ink droplet 2a which adhered on the surface of the recording form 
1 starts osmosis on the recording form 1 promptly. Drawing 1 (c) is a 
figure showing the state where the ink droplet 2 permeated the recording 
form 12b shows the osmosis state of the ink droplet 2 at the time of 
recording without using the heater 3and 2c shows the osmosis state of 
the ink droplet 2 at the time of recording using the heater 3. Dashed 
line 2b' shown in the circumference of the ink droplet 2c shows the 
range which can permeate the recording form Iwhen ink droplet 2b is 
neglected by un-heating. 



[0040]The ink droplet 2 consists of ink which has the high perviousness 
which is a grade to which ink does not remain to convex on the recording 
form 1 in the example shown in drawing 1 . When it records without using 
a heater as shown in drawing 1 (c) ink droplet 2b permeates to the depth 
do of the thickness direction of the recording form 1. Howeverby heating 
the recording form 1 with the heater 3the moisture of the solvent in 
inketc. can be evaporated and osmosis of the ink droplet 2c can be 
suppressed in the depth dl of the thickness direction of the recording 
form 1. As shown in drawing 1 (c)as one of the factors by which osmosis 
of an ink droplet is controlled by heating of the heater 3the increase 
in the viscosity of the ink by evaporation of moisture is mentionedbut 
it is possible that swelling of the ink in the surface part of paper is 
promoted by what is considered as a still larger factor. 
[0041]Thusby performing heating with the heater Sosmosis of the ink 
droplet was able to be suppressed and osmosis was able to be stopped in 
the depth dl of the thickness direction of the recording form 1. 
[0042]This invention is explained referring to drawing 50 (figure in the 
state where it saw to the cross sectioned direction of paper) for the 
mechanism in which are characterized by the point which raised image 
quality when recording using semivitrenous inkbut the phenomenon at the 
time of using semivitrenous ink for below is detailedalthough it is 
reasoning. 

r0043lFirst drawing 50 (a) shows signs that the ink droplet has flown 
toward paper. Drawing 50 (b) shows the state where the ink droplet 
reached paper. At this timeink becomes cylindrical [ one twice / about / 
the diameter of an ink drop diameter ] in the paper. Since ink has 
comparatively quick perviousness by the surface part of paper drawing 50 
(c) shows signs that it swells for the textiles of paper at a 
comparatively quick speed. Swelling speed is promoted by operation of 
the heat given with a heater from the rear face of paper hereand 
evaporation of ink is also promoted. Although drawing 50 (d) is a figure 
showing the state where ink permeated the inside of paperthe osmosis 
which is the capillarity between the textiles of the following step 
becomes difficult to take place to the Lord of ink by evaporation of 
moisture. Thereforeink becomes difficult to permeate the depth direction 
of paper. It is hard coming to generate feathering generated in the 
capillarity between textiles by suppressing osmosis. As a resultsince 
the trap of many coloring materials is carried out to less than 20 
micrometers of the surface of paperit becomes what has a high OD value 
like the ink of an addition system. 

[0044] It is desirable to set up conditionssuch as cooking temperature of 



the heater 3 and cooking tiraeto such an extent that it is not generated 
by a great quantity of steams in heating. 

[0045]Nexta presentation and perviousness of the ink in this 
embodimentand an infiltration speed are explained. An example of the 
ingredient of the ink used in this embodiment is shown below. 
1. Y (yellow) 

C, I, direct yellow 86 1 copy of three-copy glycerin five-copy 
thiodiglycol five-copy urea five-copy ASECHIRE Norian EH (Kawaken 
Chemical) water Remainder 2. M (magenta) 

C. I. acid red 289 1 copy of three-copy glycerin five-copy thiodiglycol 
five-copy urea five-copy ASECHIRE Norian EH (Kawaken Chemical) water 
Remainder 3. C (cyanogen) 

C. I. direct blue 199 1 copy of three-copy glycerin five-copy 
thiodiglycol five-copy urea five-copy ASECHIRE Norian EH (Kawaken 
Chemical) water Remainder 4. Bk (black) 

C. The 1 copy of I. direct black [ three copy glycerin five copy 
thiodiglycol five copy urea five copy ASECHIRE Norian ] EH (Kawaken 
Chemical) water In the ink of the remainder aboveit experimented by 
adjusting the content ratio of ASECHIRE Norian under above-mentioned 
composition about Bk ink. About the ink of CMYperviousness is raised by 
adding ASECHIRE Norian EH 1%. 

[0046]The ink in this example Thusa color or paintswaterglycerin as a 
solventthiodiglycolureaetc. ASECHIRE Norian (ASECHIRE Norian ~ trade 
name [ of Kawaken Fine Chemicals Co. Ltd. ]; ~ ethyleneoxide to 
acetylene glycol) which is a nonionic surface active agent [ add and ] 
it expresses with ethylene oxide 2479-tetra-methyl-5-decyhe-47-diol 
(ethylene oxide-24 and 79-tetraraethyl-5-decyne-47-diol) ~ having — it 
is mixed. Hereafterthe above-mentioned nonionic surface active agent is 
called ASECHIRE Norian for convenience. 

[0047] If the perviousness of ink is expressed with ink quantity V of per 

1 m4t is known that V (a unit is ml/m^=mum) in the time t is expressed 
by Bristow style as shown below. 

[0048] Immediately after V=Vr+Ka (t-tw) '^^however a t>tw ink droplet 
trickle on a record paper faceit has hardly permeated the inside of a 
recording medium in most that an ink droplet is absorbed by the concavo- 
convex portion (portion of the granularity of the surface of a recording 
medium) of a recording medium surface. Time in the meantime is [ the 
absorbed amount to the uneven part of tw (getting wet time: wet time) and 
the meantime ] Vr. If the lapsed time after dropping of an ink droplet 
exceeds twthe permeation quantity V will increase in proportion to the 
l/2nd power of the time (t-tw) which exceeded. The proportionality 



coefficient at that time is Ka. 

[0049]A relation with the permeation quantity V of the ink to the l/2nd 
power of the time t (msec) is shown in drawing 3 (a) about the case 
where ASECHIRE Norians are 0%0, 2%0. 35%0. 7%and 1%. A relation with the 
permeation quantity V of the time t and ink is shown in drawing 3 (b). 
It can be said that there is much permeation quantity of the ink to 
lapsed timeand perviousness is highso that from drawing 3 (a) and 
drawing 3 (b) and there are many content ratios of ASECHIRE Nor i an. The 
experiment which obtained the result shown in drawing 4 is conducted 
using the recording form of 64g/m^about 80 micrometers in thicknessand 
about 50% of voidage. The time to the folding point (a left-hand side 
black dot shows) which gets wet and appears as time became so short that 
there is much content of ASECHIRE Norianand the tendency for 
perviousness to be high appears in the graph of drawing 3 so that the 
content ratio of ASECHIRE Norian is high. When it is ink (a content 
ratio is 0%) with which ASECHIRE Norian is not raixedperviousness is low 
and has the character as the above-mentioned addition system ink. When 
ASECHIRE Norian is mixed with 1% of content ratioit has the character 
which permeates recording form 1 inside for a short timeand has the 
character as the above-mentioned super-permeable ink. 
[0050] The above thing is explained referring to drawing 3 and drawing 48 . 
[0051] The case where heat is not made to act first is considered. If an 
ink droplet reaches paper firstthe textiles of paper will be adsorbed in 
ink at the first very brief timeand swelling will arise. Thenosmosis by 
the capillarity between textiles starts, since the sizing compound 
contains in order to prevent a blot here in what is called a regular 
paper used for business raachinessuch as a copying machine**** osmosis 
does not start — what is called — it gets wet and the time tw (wet 
time) exists. In drawing 3 a left-hand side thing is shown as tw between 
two black dots on the same line. And even if osmosis startsthe 
wettability to the paper of ink does not go up with the above-mentioned 
sizing compoundbut in the so-called ink of an addition systemit 
permeates comparatively slowly and swelling is shortly started quickly 
for the textiles of paper themselves at a certain time. The time at that 
time is about about 400-500 msec in the ink of an addition system. This 
time is set to ts (swelling time). In drawing 3 a right-hand side thing 
is shown as ts between two black dots on the same line. Since the 
wettability to the paper of ink will improve if ink is made to contain a 
surface-active agent like ASECHIRE Norian hereit gets wetand time 
becomes earlyand the swelling (adsorption of ink to textiles of paper) 
speed also becomes quick. And the infiltration speed of the following 



step also becomes quick and it swells for the textiles of paper rapidly 
with this osmosis after that. And tw and ts become brief with the 
increase in the amount of ASECHIRE Noriansand it is set to about 0 at 1%. 
From the hit whose amount of ASECHIRE Norians is 0. 2 to 0. 3%tw and ts 
approach here as the amount of ASECHIRE Norians increases. These 
relations are shown in drawing 48 as a relation of tw and ts to the 
amount of ASECHIRE Norians. By the waywhat was expressed as the above- 
mentioned infiltration speed coefficient Ka takes the liquid-absorbing 
inclination after ts. Thusin the ink of a half-osmosis system which tw 
and ts are approaching. If compared with the ink of an addition 
systemrate of adsorption is quickbut ts is comparatively slow rate of 
adsorptionand is considered to promote swelling speed by making heat act 
to ink and paper in this periodand to reduce the infiltration speed as 
capillarity. If entire volume of ink is lessened at this timeit becomes 
possible to control osmosis more and a color material can be secured 
near the surface of paper. 

[0052] It is thought that what is necessary is just the quantity which 
evaporates even the level which does not permeate a considerable amount 
of ink easily within a swelling period as required quantity of heat. 
[0053] Drawing 2 is a graph which shows the proportionality coefficient 
Ka value of the infiltration speed of the ink to the content ratio of 
ASECHIRE Norian. Ka value was measured using the dynamic pervious test 
equipment S (made in an Oriental energy machine factory) of the fluid by 
a Bristow procedure (bristow method). In this experimentPB paper of 
Canonlnc. which is a recording form which can be used for the both sides 
of the copying machine and LBP (Laser Beam Printer) which used the 
electrophotography ing systemand the printer using an ink jet recording 
method was used as a recording form. The almost same result was able to 
be obtained also to the PPC sheet which is a record paper for electro 
photography of Canonlnc. 

[0054]Since the proportionality coefficient Ka changes with the content 
ratio of ASECHIRE Norian so that it may turn out that drawing 2 is 
referred tothe infiltration speed of ink will be substantially decided 
by the content ratio of ASECHIRE Norian. 

[0055]Nextthe state of a printed result according to the difference in 
the perviousness of ink when it prints with an one pass is shown in 
drawing 4 about the case where there is nothing with the case where 
there is a heater which heats a recording form as shown in drawing 1 . 
Adjustment of the perviousness of ink was performed by adjusting the 
content ratio of ASECHIRE Norian. 

[0056] In drawing 4 a vertical axis shows a water resisting property the 



rubfastness/instancy in image concentration (OD) or the good nature 
about a unique boundary blotand pigment inkand the horizontal axis shows 
the content ratio of ASECHIRE Norian. Herea unique boundary blot means 
the state of the blot at the time of recording the dot of a different 
color adjacentlyfor exampleit judges by viewing on the boundary of the 
picture of solid blackand a color pictureand it is shown that it is so 
good that there is little generating of a blot. Rubfastness means the 
good nature to other recording forms contacting or scraping to the 
printed result after recordand a water resisting property means the 
water resisting property immediately after record instancy. 
[0057] both the good nature concerning [ from drawing 4 image 
concentration (OD) fallsso that perviousness becomes high irrespective 
of the existence of a heaterand ] a unique boundary blot and rubfastness 
and an instant water resisting property — although — it turns out that 
it improves. This expresses the character by the difference in the 
perviousness of the ink shown previously itself. When its attention is 
paid to the recorded image grace according to the existence of the 
heaterit turns out that all of the good nature about image concentration 
and a unique boundary blot are improving with the heater. When its 
attention is especially paid to image concentrationit turns out that the 
difference of the image concentration according to the existence of the 
heater is large as the content ratio of ASECHIRE Norian increases. When 
it sees about the good nature about a unique boundary blot it turns out 
that the big difference has occurred to good nature in connection with 
the existence of a heater just over or below 0.4% in the content ratio 
of ASECHIRE Norian. 

[0058] Such an effect by using ink with perviousness high to some 
extentAlthough the ink adhering to a recording form starts osmosis 
inside a recording form promptlyeven if it is an inside of a recording 
formit is because it is fixed to ink in the shallow range from a record 
paper face by suppressing osmosis of the ink inside paper by heating 
with a heater. 

[0059]Thereforeaccording to this embodimentwhile a high infiltration 
speed is obtained in respect of perviousnessand since ink can be 
established in the position near the surface inside a recording form in 
respect of image concentrationhigh image concentration can be obtained. 
Since the inside of a recording form is permeatedeven if there is very 
little quantity in which ink becomes convex and remains on a record 
paper faceit is excellent in rubfastnessbecomes good [ the water 
resisting property immediately after record ] and overwrites a recorded 
image with a marker pen etc. degradation of the recorded image of ink 



twisted for beginning to melt becomes difficult to generate ink; 
[0060] From the result shown in drawing 4w hen an one pass (one horizontal 
scanning of a recording head) performsthe content ratio of ASECHIRE 
Norian about 0. 2 to 0. 7% by adjusting to about 0. 35% - about 0. 50% 
preferablylt turns out that formation of the picture which was suitable 
for record in the both sides of the good nature of recorded image 
concentration and a boundary blot is attained. When emphasis is put on 
raising recorded image concentration into a mentioned rangeWhen putting 
emphasis on raising the good nature to a boundary blot using ink with a 
low content ratio of ASECHIRE Noriana desired recorded image can be 
recorded by using ink with a high content ratio of ASECHIRE Norian. For 
exampleabout the black ink which records the black image in which high 
record density is demanded. It is in a mentioned rangeand about color 
ink with the content ratio of ASECHIRE Norian carrying out mixed 
colorsand being recorded [ much ] using comparatively low inkit is in a 
mentioned range and it is effective to have composition using the ink 
whose content ratio of ASECHIRE Norian is comparatively high. 
[0061]Nextthe ingredient of each ink system and the rule of thumb of the 
characteristic which changed the perviousness to a recording medium in 
the embodiment of this invention are shown in the following tables. 
[0062] 
[Table 1] 

The above-mentioned table shows Ka valueASECHIRE Norian (%) and 
contentand surface tension (dyne/cm) about each of "addition system 
ink"semivitrenous inkand "hypertonicity ink. " 

[0063] Ka value in the above-mentioned table is measured using the 
dynamic pervious test equipment S of the fluid by a Bristow procedure 
(made in an Oriental energy machine factory) like the above-mentioned, 

PB paper of Canonlnc. which is a recording form which can be used for 
the both sides of a copying machine and LBP using the 
electrophotographying system as a recording form used for the 
experimentand the printer using an ink jet recording method was used. 
The same result was able to be obtained also to the PPC sheet which is a 
record paper for electro photography of Canonlnc. 

[0064]Herethe ink of the system specified as "semivitrenous ink" is ink 
containing ASECHIRE Norian of the range (0. 2 to 0. 7 % of the weight) 
from which the good result was obtained by the above-mentioned example 
of an experiment in the composition which used the heater. 
[0065]Hereit is known that there is critical micellar concentration 



(c. m. c. ) of the surface-active agent in the fluid as conditions in the 
case of making a fluid contain a surface-active agent. ASECHIRE Norian 
contained in the ink mentioned above is a kind of a surface-active 
agentand critical micellar concentration (c. m, c. ) exists according to a 
fluid in ASECHIRE Norian similarly. 

[0066] Drawing 47 is a graph which shows the surface tension at the time 
of adjusting the content ratio of ASECHIRE Norian to waterand this graph 
shows that the critical micellar concentration (c. m. c. ) of ASECHIRE 
Norian to water is about 0. 7%. When this and the above-mentioned table 
are made to correspondit turns out that the "semivitrenous ink" 
explained by the embodiment of the invention in this application has ink 
which contains ASECHIRE Norian at a rate lower than the critical 
micellar concentration (c. m. c. ) of ASECHIRE Norian in water. 
[0067] This invention by performing heating control with a heater and 
performing recording operation using the semivitrenous ink shown in the 
above-mentioned table IWhile being able to suppress osmosis of an ink 
droplet in a shallow position from a record paper face and being able to 
make image concentration high as a resultit is in having found out that 
the good nature to a unique boundary blot could be improved. When 
performing heating control with a heaterperforming recording operation 
using semivitrenous ink and this invention records two ink droplets by 
separating and piling up a predetermined time lagWhen it can be 
established in the state where more ink droplets were made to permeate a 
shallow position from a record paper face and records by breathing out 
many ink dropletsit has the feature to have found out that a result good 
also about the problem of the unique boundary blot which poses a problem 
could be obtained. 

[0068]Nextabout the effect according to the recording method in the case 
of performing heating control with a heater and performing recording 
operationvarious recording methods are held for an example and explained. 
[0069] (2) Although osmosis on the recording form of ink was suppressed 
and the composition which raises the good nature of record density and a 
boundary blot was explained by heating a recording form using a heater 
by explanation of the control place of osmosis of the ink according to a 
recording methodNextthe effect in the case of recording by breathing out 
two or more ink droplets in the state where it heated using the heater 
is explained about various recording methodsrespectively. 
[0070] (Dividing printing method) By carrying out the multiple-times 
regurgitation of a small amount of ink droplets explains the recording 
method which obtains the ink of the specified quantity. 
[0071] Drawing 5 (a) and drawing 5 (b) are the figures showing typically 



the state in which one drop of discharge quantity breathed out the ink 
droplet of about 40 pl(s)and the state where the ink droplet collided 
and adhered to the surface of the recording form 1. Drawing 5 (c) and 
drawing 5 (d) are the figures showing typically the state in which one 
drop of discharge quantity breathed out two ink droplet 2' of about 20 
pl(s) continuous lyand the state where the ink droplet collided and 
adhered to the surface of the recording form 1. Heretwo ink droplets 
shown in drawing 5 (c) shall show the state where it breathed out 
without placing a time lag not muchand the state where the two ink 
droplets 2 were breathed out according to the time lag of about 50 
msec(s) in the example of this figure for exampleshall be shown. What 
adjusted the content of ASECHIRE Norian to about 0. 5% from about 0. 35% 
more preferably 0. 7% from about 0. 2 as mentioned above should be used 
for ink. In any casewhere a recording form is heated with the heater 
3the ink droplet was breathed outand it performed control which 
suppresses the osmosis to the thickness direction of the recording form 
of an ink droplet. 

[0072]As shown in drawing 5 (d)even if the time interval by which two 
ink droplets are breathed out is shortthe ink droplet which adhered to 
the record paper face previously has started osmosisas shown in 2c. The 
case where the ink droplet of 40pl is breathed out at once differs in 
the height in the state where the ink droplet collided and adhered to 
the record paper face (hlh2)from the case where it breathes out in 2 
steps by the discharge quantity of 20pl so that it may turn out that 
drawing 5 (b) is compared with drawing 5 (d). The depth of penetration 
to the thickness direction of a recording form becomes deepso that 
height immediately after an ink droplet adheres to a record paper face 
is high. It is desirable to make small the depth which permeates the 
thickness direction of a recording form for raising the concentration of 
a recorded imageand if drawing 5 (b) and drawing 5 (d) are comparedwhen 
forming a picture by tales doses of ink dropletsit turns out that the 
direction divided and recorded on multiple times can lessen depth of 
penetration to a recording form. 

[0073]Nextthe reason which the relation between the above amounts of ink 
discharged and the height of the ink droplet adhering to the surface of 
the recording form produces is explained in detail. 
r0074] Drawing 6 (a) is a table for explaining the height of the ink 
droplet after colliding or adhering to the recording form to the amount 
of ink discharged Vd (pi). Drawing 6 (b) and drawing 6 (c) are the 
figures explaining each item of the table of drawing 6 (a). Drawing 6 
(b) shows the state where the ink droplet 2 of the discharge quantity Vd 



was breathed outand sets the radius in the state of almost a globular 
form [ ink droplet / the ] to r (Vd=4pirV3). Drawing 6 (c) shows a 
state immediately after an ink droplet adheres on a record paper faceand 
R shows the radius of the ink droplet immediately after adhering. 
Herethe unit of r and R was mumand when the breathed-out ink droplet 
collided with a recording formshould become a twice [ about ] as many 
diameter mostly realized in the conventional ink jet recording method as 
thisand was calculated as R=2r. The area at the time of seeing the ink 
droplet immediately after colliding and adhering to a recording form as 
a dot diameter is expressed with S (S=piR^)and the height is expressed 
with h (h=Vd/S). 

[0075] In drawing 6 (a)AF (area factor) expresses the rate that the ink 
droplet to 1 dot position occupieswhen recording in the resolution of 
360dpi (dotsper inches). That iswhen one side makes each pixel recorded 
by 36Gdpi the shape of a lattice which is about 70. 5 micrometersthe area 
is about 4970. 25micrometer^ AF expresses with percent the rate that the 
area of the ink droplet to an area of 1 pixel occupies 
(AF=Sxl00/4970. 25). When distance with the ink droplet of the pixel 
which adjoinsso that the value of this AF becomes large becomes small 
and this value exceeds lOOit will arrive even at the picture element 
position where the ink droplet adhering to a recording form adjoins. 
[0076] According to the table of drawing 6 (a) height when discharge 
quantity is breathed out as 40pl immediately after an ink droplet adheres 
to a recording form is about 7. 1 micrometersand when discharge quantity 
is 20plit is 5.6 micrometers. Height immediately after osmosis of an ink 
droplet adheres to a recording form inf luencesand the height of an ink 
droplet serves as depth of penetration inside a recording form mostly. 
Thereforeas for the depth of penetration of the ink dropletlatter one 
becomes shallow by the case where the ink of 40pl is recorded by 1 time 
of the regurgitationand the case where it records in 2 steps by the ink 
droplet of 20pl. As mentioned abovesince the direction established in 
ink in the position with a shallow record paper face can make record 
density highthe direction which recorded in 2 steps by the ink droplet 
of 20pl can make record density high rather than recording by breathing 
out the ink droplet of 40pl. 

[0077] As mentioned abovein the composition which records by breathing 
out an ink droplet where a recording form is heated with a heaterrecord 
density can be raised more by recording by dividing further tales doses 
of ink into multiple times by small discharge quantity. 
[0078] (Overprint printing method) Also in the composition which records 
on the same position by breathing out a multiple-times ink dropletthe 



effect by the dividing printing mentioned above is acquiredand is 
explained using drawing 7 and drawing 8 about it. Drawing 7 shows the 
example which breathed out two or more ink droplets continuously without 
setting a time lag drawing 7 (a) shows the state where two ink droplets 
were breathed outand drawing 7 (b) shows typically the state where two 
ink droplets adhered on the surface of the recording form 1. 
[0079] When two ink droplets are breathed out by a very short time lagfor 
examplelO msthe ink droplet breathed out behind reaches on the surface 
of the recording form 1 in front rather than the ink droplet breathed 
out previously permeates the inside of the recording form 1. In that 
caseimmediately after two ink droplets adhere to the surface of the 
recording form las it is shown in drawing 7 (b) after two ink droplets 
have lapped on a record paper faceit will adhere. Thereforethe height of 
the adhering ink droplet and the depth which becomes high and permeates 
the inside of a recording form as a result become deep. 
[0080] On the other handthe example at the time of setting sufficient 
time lagfor exampleabout 1 secondand recording two ink droplets on the 
same position is shown in drawing 8 . Drawing 8 (a) shows the state of 
the ink droplet breathed out previously. As shown in drawing 8 (b)the 
breathed-out ink droplet permeates the inside of a recording form in 
front rather than a next ink droplet is breathed out. If a next ink 
droplet is breathed but as shown in drawing 8 (c) in the stateas shown 
in drawing 8 (d)the depth of penetration inside a recording form does 
not become deep any moreand osmosis of two ink droplets can be 
suppressed in a shallow position from a record paper face. 
[0081]Thereforewhen recording two or more ink droplets on the same 
position in pilesosmosis of an ink droplet can fully be suppressed for 
the time interval which carries out the regurgitation of two or more ink 
droplets in a shallow position from a record paper face by Lycium 
chinenseand record density can be raised. 

[0082] Although such an effect of setting sufficient time lag and 
performing an overprint is acquired also by the composition which does 
not form a heaterSince record density can be made high even if it uses 
ink with high perviousness by forming a heater and suppressing osmosis 
in the depth direction of the recording form of an ink dropletAn ink 
droplet can raise the speed which permeates the inside of a recording 
formand even if it shortens the time interval which performs an 
overprintsuff icient record density can be obtained. 
[0083]When an area factor carries out two or more regurgitation of the 
small ink droplet of discharge quantity to the lattice top used as not 
less than 100% by (the recording method by small droplets) next 1 ink 



droplet explains that the further effect is acquired. 
[0084] Although the dividing printing method explained previously is the 
example which set a certain amount of time lageven if it records by 
breathing out the small drop of discharge quantity almost simultaneousin 
this exampleit explains that an effect is acquired by using a heater. 
[00851 Drawing 9 (a) is a figure in which discharge quantity shows the 
example which breathed out the ink droplet of lOOpl. 101 expresses the 
lattice of the pixel from which an area factor will be not less than 
100% by the ink droplet of lOOpland 102 expresses the dot formed by the 
ink droplet. 103 and 104 express the state where the state immediately 
after tales doses of ink droplets adhere in the record paper was seen 
from the cross sectioned direction of a recording form. 
[0086] Drawing 9 (b) is a figure showing the example which breathed out 
four drops of ink droplets of 25pl for the ink of lOOpl. 101 shows the 
lattice of drawing 9 (a) and the lattice of the same sizeand 110 
expresses the dot formed of the ink droplet of 25pl. 111112and 113 
express the state immediately after tales doses of ink droplets adhere 
in the record paper. 

[0087] According to the table shown in drawing 6 (a) height immediately 
after the dot diameter wl (Rx2) in case discharge quantity is lOOpl 
adheres to about 115.2 micrometers and a recording form is set to about 
9. 6 micrometers. When discharge quantity is 25plas for the dot diameter 
w2about 72.4 micrometers and the height of those are set to about 6.1 
micrometers. 

[0088]Thusby constituting so that an area factor may carry out two or 
more regui^gitation of the small ink droplet of discharge quantity on the 
pixel used as 100% by one ink droplet and an area factor may be made not 
less than 100%The height of the ink droplet immediately after adhering 
on a record paper face can be made lowthe effect of heating with a 
heater is also addedthe depth of penetration inside a recording form 
becomes shallowand while raising record densitythe good nature about a 
boundary blot also improves. 

[0089] When recording (the method which completes a picture by record of 
multiple times) next a predetermined recorded imagethe method which 
records by dividing into record of multiple times is explained. 
[0090] Drawing 10 is a figure explaining the example which records by 
making the area factor of a predetermined picture into 100% by one 
record. Drawing 10 (a) performs heating with the heater Sand expresses 
the state of carrying out the regurgitation of two or more ink droplets 
2 on the recording form 1. Drawing 10 (b) shows the state immediately 
after two or more breathed-out ink droplets adhere on the surface of a 



recording formand an ink droplet adheres in the state where it rose to 
the height shown by h5as shown in 2eand as the arrow in a figure showsit 
starts osmosis inside a recording form. Although drawing 10 (c) shows 
the state where the ink 2e shown by drawing 10 (b) permeated the inside 
of a recording form and osmosis of ink is suppressed with a heaterink is 
established after ink has permeated to the depth d2 (2f). 
[0091] Drawing 11 is a figure explaining the method formed by record 
which divided the predetermined recorded image into 2 times. Drawing 11 
(a) is a figure showing the state where only the ink droplet which does 
not adjoin mutually among the ink droplets 2 compared with drawing 10 
(a) was breathed out. The breathed-out ink droplet adheresas the dotted 
line 2g shows in drawing 11 (a) and it starts osmosis to recording form 1 
inside. Height immediately after the ink droplet 2 adheres on the 
surface of a recording form is expressed with h6. The ink droplet 
breathed out by drawing 11 (a) is a figure showing the state (2h) where 
the inside of a recording form was permeatedand drawing 11 (b) shows the 
state where osmosis was suppressed and it permeated to the depth d3 with 
the heater 3. Drawing 11 (c) is a figure showing the state where the ink 
droplet which was not breathed out by drawing 11 (a) was breathed out 
after specified time elapseafter breathing out an ink droplet by drawing 
IJ^(a). Also in this figurethe state where only the ink droplet which is 
not recorded on the position which adjoined mutually is breathed out is 
expressed. Like drawing 11 (a) the breathed-out ink droplet 2 adheres to 
the surface of the recording form las shown in dotted-line 2g' and it 
starts osmosis inside a recording form. Height immediately after an ink 
droplet adheres to the recording form 1 is h6 like previous drawing 11 
(a). 

[0092] The ink droplet 2 breathed out in 2 steps drawing 11 (a) and 
drawing 11 (c)is a figure showing the state (2h' ) where the inside of 
the recording form 1 was permeatedand drawing 11 (d) shows the state 
where osmosis was suppressed and it permeated to the depth dS with the 
heater 3. Herethe case where an ink droplet is breathed out and recorded 
by one record as drawing 10 showed differs in the depth (d2d3) which 
each ink permeates from the case where it records by dividing into 
multiple times as drawing 11 showed. Since the adjoining ink droplets 
overlap when it breathes out altogether the ink droplet breathed out by 
the position which adjoined like drawing 10 by one recordit is for the 
height of the ink droplet which adhered to the recording form 1 by the 
areas of overlap to become highand for ink to permeate to the deep 
position of the thickness direction of a recording form as a result. On 
the other handwhen it constitutes so that it may divide into multiple 



times and the regurgitation of all the ink droplets may be carried outas 
drawing 11 showedThe ink droplets breathed out by the adjoining position 
do not overlapheight immediately after an ink droplet adheres on the 
surface of a recording form can be made lowand as a resultink can make 
shallow the depth which permeates the inside of a recording raediumand 
can make record density high. 

[0093] (3) When record this invention by pigment ink can be effectively 
applied also not only in dye ink but in pigment ink and pigment ink is 
usedthe further effect is acquired by a different phenomenon from the 

case where dye ink is used. Thenthe effect by heating with a heater in 
the composition using pigment ink is explained. 

[0094] Drawing 12 (a) is a figure which expresses the state of the dot 
formed in pervious pigment ink the osmosis state of ink after performing 
the regurgitation to the recording form land on space without using a 
heater. 

[0095] The ink droplet breathed out on the recording form 1 is 
established where the inside of the recording form 1 is permeated to the 
depth d4as shown in 131. The paints in ink are distributed with a 
solvent in the range with wide inside of the recording form 1 and 
surface of a recording formwhen the solvent of ink permeates on the 
inside of the recording form land the surface of a recording form. As a 
resultsince paints permeate to a position with a deep inside of the 
recording form Irecord density will fall. In the surface of the 
recording form las shown in the dot 132it will be that to which it 
changed into the state where feathering occurred for the perviousnessit 
changed into the state where the shape of the single dot itself got 
worsewas recordedand record grace fell. 

[0096]0n the other hand drawing 12 (b) is a figure showing the osmosis 
state of ink where the recording form 1 is heated using a heaterafter 
breathing out the ink droplet by pigment ink to the recording form land 
the state of the dot formed on space. In the composition which records 
by heating a recording form using a heaterwhen the self-distributed 
pigment ink in which a dispersing agent is not contained is usedthe 
moisture of the ink which permeated paper with heating evaporatespigment 
concentration goes upand it is hard coming to distribute to the solvent 
of ink. As a resultink can suppress the depth which permeates the 
thickness direction inside a recording form to d5and can raise record 
grace as well as the above-mentioned example. 

[0097] In drawing 12 (b)the ink droplet breathed out on the recording 
form 1 starts osmosis inside the recording form lafter adhering on the 
surface of the recording form 1. When Kaminaka' s moisture evaporatesthe 



pigment concentration in ink goes upit is hard coming to distribute to 
the solvent of inkand pigment ink stops hereperraeating to the deep 
position 135 inside a recording form with a solvent by heating with the 
heater 3. If it sees from the surface of a recording formsince paints 
particles have permeated into a recording form with the solventthey will 
be established in the state where paints particles do not remain 
mostlyon the surface of a recording form. As a resultink can suppress 
the permeating depth inside the recording form 1 to d5 with a heaterand 
record density becomes high. Since the ink droplet has permeated the 
inside of a recording forma high effect is acquired also in the field of 
rubfastness and an instant water resisting property. 

[0098]Also about the dot 134 seen in the record paper facecompared with 
the dot formed with the composition which does not use a 
heatergenerating of feathering in the edge part of a dot can be 
suppressedand a more sharp dot can be formed. The ink located in an edge 
part among the ink droplets adhering to the surface of the recording 
form 1 tends to receive the influence of heating of a heaterand this is 
considered to dependsince evaporation of moisture arises mostly and 
early. 

[0099] (4) Explain the difference in the effect according to the 
difference in the time interval recorded in the case of recording two or 
more ink droplets in piles in piles in the composition which heats a 
recording medium using the differencenext heater by the time lag in the 
case of recording two or more ink droplets in pilesand controls osmosis 
of ink. 

[0100] About an example of the recorder applied to this examplethe 
perspective view is shown in drawing 13 . The recording form (regular 
paper) 1 which is a recording medium is inserted from the feeding part 
5and paper is delivered to it through the printing unit 6. In this 
exampleas a recording formgenerally it is used widely and the cheap 
regular paper is used. The recording head 8 carried in the carriage 7 is 
formed in the printing unit 6and along with the guide rail 9the 
recording head 8 is constituted- by the driving means which is not 
illustrated so that reciprocation moving is possible. The magenta 
discharge part M which carries out the regurgitation of the cyanogen 
discharge part C which carries out the regurgitation of the cyan inkand 
the magenta ink to the melenemesis appearance part Kl and K2 to which 
the recording head 8 carries out the regurgitation of the black ink. It 
has the yellow discharge part Y which carries out the regurgitation of 
the yellow inkink is supplied from an unillustrated ink tankand each 
discharge part performs the regurgitation of the ink of a color 



correspondingrespectively by supplying a driving signal to an ink 
discharge means. The ceramic heater 10 is formed over the whole region 
of the moving range of the carriage 7 of the position which counters 
each discharge part. In this examplewhat is called Bubble Jet that 
equips ink with the electric heat transfer device which impresses 
thermal energy as an ink discharge meansgenerates air bubbles in ink and 
performs the regurgitation of ink with thermal energy using the pressure 
at the time of the foaming is adopted. The recording head 8 has the 
resolution of 360dpithe drive frequency of a nozzle is set as 7. 2 kHzand 
the carriage 7 is constituted so that it may go and come back to a 
scanning zone one time in about 1. 5 seconds. 

[0101] (Example when a recording interval is short) An experimental 
result is first explained to an example about a record result when the 
time interval of the ink droplet recorded in piles is short. 
[0102] In this experimentheavy record by the melenemesis appearance part 
Kl of the recorder shown in drawing 13 . and K2 was performed at the time 
of the same scan of a carriage. The time intervals of record by Kl and 
K2 are about 50 msec(s) and a comparatively short time interval. Record 
by the color ink discharge part CMand Y was performed at the time of the 
writing scan following the melenemesis appearance part Kl and the 
writing scan by K2. The case where the cooking temperature according the 
perviousness of ink and the relation of recorded image concentration to 
the heater 10 is changed is shown in drawing 14 and drawing 15 . Drawing 
14 is a graph which shows the experimental result at the time of 
adjusting the content ratio of ASECHIRE Norianrespectively about the 
case where heating voltage to a ceramic heater is set to 28V20Vand OV as 
a heating method. Drawing 15 shows the relation of the power value 
(WATTEJI) of a heater and OD value which are heating methods about the 
case where the content of ASECHIRE Norian in ink is 0%0. 4%and 1. 0%. The 
cooking temperature according [ the direction which made impressed 
electromotive force to the heater high ] to a heater becomes highand 
when impressed electromotive force is OVthe case where heating with a 
heater is not performed is shown. 

[0103] In drawing 14 a vertical axis is an OD value (catoptric light study 
concentration) which shows recorded image concentrationand a horizontal 
axis is the content of ASECHIRE Norian. In drawing 15 a vertical axis is 
an OD value (catoptric light study concentration) which shows recorded 
image concentrationand the horizontal axis shows the power value 
(WATTEJI) of the heater which is a heating method. 

[0104]When it is ink whose content of ASECHIRE Norian is 0%an OD value 
looks clear highlybut there is much quantity which remains in the shape 



of [ of a recording medium ] surface convex as mentioned aboveand if the 
ink droplet of an adjacently different color is breathed outan influx of 
ink will be produced and it will become easy to generate bleedingsuch as 
a boundary blot and white mist, enoughbefore carrying out the 
regurgitation of the adjoining inkin order to solve such a problem — it 
will be necessary to carry out time neglectand a throughput will be 
reduced. Although ink can be made to permeatewithout being able to 
improve the perviousness of ink and remaining in the shape of [ of a 
recording form ] surface convexif the content of ASECHIRE Norian is made 
to increasean OD value will fall and it will be an indistinct picture. 
In this exampleby making content of ASECHIRE Norian into about 0. 4%the 
OD value was comparatively high and the good recorded image has been 
formed also to the boundary blot. 

[0105] Drawing 16 is. a figure explaining how many differences of OD are 
different by the case where the case where a heater is usedand a heater 
are not used. The density difference at the time of drawing 16 b eing a 
graph based on the result shown in drawing 14 and the heating voltage to 
a heater being 20Vand the time of OV (when not using a heater) The 
density difference at the time of the heating voltage to a heater being 
28V and the time of OV (when not using a heater) is made to correspond 
to the content ratio of ASECHIRE Norianand the graph shows it. 
[0106] Even if it is the ink in which the direction which made cooking 
temperature of the heater high could make the OD value higherand made 
ASECHIRE Norian containand improved perviousness from the result shown 
in drawing 14drawing 15 and drawing 16 by raising cooking temperature with 
a heater. It turns out that concentration can be raised to recorded 
image concentration almost equivalent to ink with low perviousness. 
[0107] An experimental result is explained to an example about the record 
result at the time of lengthening (the example at the time of 
lengthening a recording interval and recording in piles) next the time 
interval of an ink droplet recorded in piles. 

[0108] In this experimentusing the recorder shown in drawing 13 it records 
by either of melenemesis appearance part Kl and K2 at the time of the 
writing scan of the beginning of the carriage 7and the melenemesis 
appearance part Kl and the example which recorded by piling up by either 
of K2 are explained in the scan of the carriage after the carriage 7 
goes and comes back to a scanning zone one time. 

[0109] In this experimentthe time interval of the heavy record performed 
by dividing into two scans of a carriage turns into about 1. 5 seconds 
and a comparatively long time interval. Record by the color ink 
discharge part CMand Y was performed at the time of the 2nd writing scan 



of a black discharge part. 

[01 10] An experimental result is shown in drawing 17 and drawing 18 . 
Drawing 17 is a graph which shows the experimental result at the time of 
adjusting the content ratio of ASECHIRE Norianrespectively about the 
case where heating voltage to a ceramic heater is set to 28V20Vand OV as 
a heating method. Drawing 18 shows the relation of the power value 
(WATTEJI) of a heater and OD value which are heating methods about the 
case where the content of ASECHIRE Norian in ink is 0%0. 4%and 1. 0%. In 
this example of an experiment as well as the previous example of an 
experimentby making content of ASECHIRE Norian into about 0. 4%the OD 
value was comparatively high and the good recorded image has been formed 
also to the boundary blot. 

[01 11] Drawing 19 is a figure explaining how many differences of OD are 
different by the case where the case where a heater is usedand a heater 
are not used. The density difference at the time of drawing 19 being a 
graph based on the result shown in drawing 17 and the heating voltage to 
a heater being 20Vand the time of OV (when not using a heater) The 
density difference at the time of the heating voltage to a heater being 
28V and the time of OV (when not using a heater) is made to correspond 
to the content ratio of ASECHIRE Norianand -the graph shows it. 
[01 12] When drawing 19 is seen and the heating voltage to a heater is 
28Vit turns out that density difference with the case where it does not 
use a heater in particular 0. 2 to 0. 7% when the content ratio of 
ASECHIRE Norian is 0.3 to 0.7% becomes largeand can form a high- 
concentration picture. 

[0113]Even if it is the ink in which the direction which made cooking 
temperature of the heater high could make the OD value higherand made 
ASECHIRE Norian containand improved perviousness from the result shown 
in drawing 17drawing 18 and drawing 19b y raising cooking temperature with 
a heater. It turns out that concentration can be raised to recorded 
image concentration almost equivalent to ink with low perviousness. 
[01 14] When conditionssuch as content of ASECHIRE Norian in inkcooking 
temperature of a heaterand WATTEJI of a heaterare coincided and are 
compared in comparison with drawing 14 explained previously and the 
experimental result shown in drawing 15 it turns out that the 
experimental result shown in drawing 17 and drawing 18 can attain higher 
record density. 

[0115]Even if it compares the result of drawing 16 and drawing 19 by 
setting up somewhat long the time interval which records two or more ink 
droplets in piles shows that the effect of heating with a heater can be 
acquired better and record density can be made high. 



[01 16] Generating of a blot can be suppressed by the effect of 
suppressing using ink with comparatively high perviousness also about a 
blot of the ink by which it is generated on the boundary of the picture 
by other color inkand osmosis in the inside of a recording form of ink 
with a heater. 

[01 17] When generating of the blot of a boundary according to the time 
interval of record by black ink and record by color ink was considered 
heresince the time interval of record by black ink and record by color 
ink was comparatively longgenerating of the blot in a boundary was able 
to be suppressed in the example shown in drawing 14 and drawing 15 . 
Although a blot of the boundary of the picture by black ink and the 
picture by color ink is suppressed by the effect of heating of having 
used the heater'in the example shown in drawing 17 and drawing IS Since 
record by the black ink at the time of the 2nd writing scan and record 
by color ink were performed at the time of the same scanwhen compared 
with the example shown in drawing 14 and drawing_15 generating of the 
blot was checked a little. 

[0118]From an above-mentioned thingin order to raise the image 
concentration of the picture by black inkthe black discharge part Kl and 
the time interval of record by K2 are lengthenedln order to suppress 
more a blot of the boundary of the picture by black ink and the picture 
by color inkit turns out that it is preferred to lengthen the time 
interval of record by black ink and record by color ink. 
[0119]When it is going to make record density high by recording two or 
more ink droplets in piles from the above thingit can be said that 
record density can be made high more by setting up somewhat long the 
time interval which records in piles. Since the composition recorded 
twice in a single melenemesis appearance part can also be adopted if it 
is considered as time for a carriage to go back and forth one time as 
the set period as mentioned to the example of an experimentit can apply 
also in the composition in which every one discharge part corresponding 
to each ink color which is generally known is establishedwithout 
providing two or more melenemesis appearance parts which carry out the 
regurgitation of the black ink like the recorder shown in drawing 2 . 
[0120] Although the recorder of the full line type using the recording 
head which has the length corresponding to the whole region of the cross 
direction of a recording form is generally knownin the recorder of this 
full line typethe bearer rate of a recording form is equivalent to a 
recording rate. Thereforein the recorder of the full line type which 
juxtaposed two or more recording heads along the transportation 
direction of a recording formDi stance between recording heads is made 



into the distance according to a time interval as composition which 
adjusts the time interval which records in pilesor there are composition 
etc. which are made into the speed according to a time interval about 
the bearer rate of a recording form. Hereafterthe recorder of a full 
line type is explained to an example. 

[0121] Drawing 20 is an outline side view showing the composition of the 
recorder of a full line type. The ink jet recording method which records 
by breathing out ink is used for this recordertwo or more recording 
heads of a full multi type are juxtaposed in the direction which met the 

figure Nakaya seal Aand multicolor record is constituted possible. In 
the composition shown in this figureit is provided so that recording 
head C respectively corresponding to the ink of each color of the 
recording head Kl and K2 which carry out the 
regurgitationyellowmagentaand cyanogenMand Y may counter the 
transportation belt 181 in black ink. Each recording head is a recording 
head of the full line type with which the delivery is installed side by 
side covering the overall width of a record section. An electric 
unillustrated thermal-conversion object is built in for every 
deliveryrespectivelyit generates heat by energizing this electric 
thermal-conversion objectfilm boiling is producedand air bubbles are 
formed in an unillustrated liquid ink wayand each recording head is made 
to breathe out an ink drop with growth of these air bubbles. Each 
recording head is provided so that many deliveries may be located with 
graphic display space perpendicularlyi. e. the transportation direction of 
a recording mediumvertically at a single tier. The transportation belt 
181 which conveys a recording form is an endless beltand is held in the 
direction of graphic display arrow A with the two rollers 182183enabling 
free rotation. The recording form which is a recording medium takes a 
synchronization with the resist roller 184 of a coupleis sent into the 
transportation belt 181is recorded by the ink discharge from a recording 
headand is discharged on the stocker 185. Further 186 is a guide for 
sending a recording form into the transportation belt 181. 
[0122] The halogen lamp heaters 187a and 187b are formed as a heater for 
heating a recording form among the recording heads Kl and K2 and between 
the recording head K2 and recording head C. Although the composition 
shown in drawing 13 explained the composition which used the ceramic 
heater as a heating methodAs a heating method applicable to this 
inventionit is not restricted to the heater which performs heating from 
the back side of the recording surface of a recording formand can adopt 
suitably also with the halogen lamp heater shown in drawing 20 . Since a 
device will become complicated if it has composition which forms a 



heater in the rear face of a recording formsince a recording form is 
laid on a transportation belt and is especially conveyed in the recorder 
of a full line typeit is preferred to use the heater of the type which 
performs heating from the recording surface side as shown in drawing 20 . 
In this figurealthough it is considered as the one number of the heaters 
formed among the recording heads Kl and K2 and among the recording heads 
K2 and Caccording to the calorific value of the heater itself it may be 
the composition to arrange [ two or more ]. 

[0123] In the composition of the device shown in drawing 20 di stance with 
the two recording heads Kl and K2 which carry out the regurgitation of 
the black ink is set to LO. The time interval which records black ink by 
the recording heads Kl and K2 which carry out the regurgitation is 
decided by determining this distance based on the time when a recording 
form is conveyed with the bearer rate set as a device. That iswhen 
making a time interval until it records in piles by the continuing 
recording head K2 into 1. 5 seconds after recording by the recording head 
Kl as mentioned abovea recording form should just set the distance LO as 
the length conveyed in 1. 5 seconds. In the composition shown in drawing 
20after setting the distance LI of the recording head K2 which carries 
out the regurgitation of the black inkand recording head [ which carries 
out the regurgitation of the cyan ink ] C as the almost same distance as 
the distance LO and being recorded by the recording head K2it 
constitutes so that a time interval until it is recorded by continuing 
recording head C may be set. Since record by recording head C which 
continues after the ink droplet breathed out by the recording head K2 
has permeated the inside of a recording form to some extent is performed 
according to this corapositiona blot of the boundary of the picture in 
unique ink can be reducedand a good picture can be recorded. 
[0124] 

[Example] The recorder which can apply this invention is hereafter 

mentioned as an exampleand a concrete record sequence is explained as an 
■example of this invention. 

[0125] Drawing 21 shows the outline composition of a color printer part. 
This composition adopts what is called a serial methodand it 
recordsscanning a recording head in the direction (scanning direction) 
of X shown in a f igureand the printed paper 707 which is a recording 
medium is conveyed in the direction (vertical scanning direction) of Y 
shown in a figure. In this figure701 is a head cartridge. These comprise 
an ink tank with which the color ink of four colorsblack (K) cyanogen 
(C)magenta (M)and yellow (Y) were stuffedrespectivelyand a multinozzle 
head of 702. 



r0126] Drawing 22 shows the situation of the multi-nozzle arranged by the 
raultinozzle head 702 shown in drawing 21 from a Z direction. In drawing 
22801 is a multi-nozzle arranged on the multi head 702. Although the 
multi-nozzle 801 is arranged in parallel along with the Y-axis in the 
example shown in drawing 22 it may be the composition which had 
inclination of somefor example on the XY plane of a figure. In this 
caseeach nozzle will print to a head going to the direction of movement 
Xshifting timing according to inclination, 

[0127] If drawing 21 is referred to again703 is a transportation 
rollerrotates in the direction of the arrow of a f igurepressing down the 
printed paper 707 with the auxiliary roller of 704and sends the printed 
paper 707 in the direction of Y at any time. 705 is a feeding rollerand 
it plays the role which presses down the printed paper 707 as well as 
703 and 704 while it feeds paper to a printed paper. 706 is a carriage 
which supports four ink cartridges and to which these are moved with a 
print. This is constituted so that it may stand by at the home position 
(h) of the position shown by the dotted line of the figurewhile not 
printingor when performing recovering work of a multi headetc. Before a 
printing startthe carriage 706 at a home position will print the width D 
on space by the n multi-nozzles 801 on the multinozzle head 702moving in 
the direction of X shown in drawing 21 if a print is started. In the 
recorder of a general serial methodthe print on 1 space is completed by 
repeating the print of such a scanning directionand conveyance to the 
vertical scanning direction of a printed paper. 

[0128] In drawing 21 710 is a heater and is arranged at the position which 
counters the multinozzle head 702. At the time of print operationthe 
printed paper 707 is conveyed between the multinozzle head 702 and the 
heater 710and the heater 710 heats the printed paper 707 from the 
opposite hand of a print face. The heater 710 is arranged so that the 
printed paper of the range corresponding to the record section by 
horizontal scanning of the multinozzle head 702 can be heated. 
[0129] Drawing 23 (a) shows typically the recorder shown in drawing 21 . 
Drawing 23 (b) shows record by the 1st horizontal scanningscans the head 
cartridge 701 in the direction of Xuses the head cartridge K of blackand 
prints to the record section 290 along a scanning direction. After 
drawing 23 (c) shows record by the 2nd horizontal scanning and prints it 
by drawing 23 (b) it does not perform conveyance of the printed paper 
707but prints to the record section 291 which met the scanning direction 
using the head cartridge of yellow (Y) magenta (M)and cyanogen (C) . 
[0130] The field 290 shown in drawing 23 (b) and the field 291 shown in 
drawing 23 (c) are the same fieldsand respectively different horizontal 



scanning performs record by blackand record by other colors except black 
to the same field in this example. 

[0131]As for the field recorded with blackfixing advances with the 
heater 710 until a carriage carries out a return and the next horizontal 
scanning is startedafter record by black is performed. The process of 
fixing in the meantime is as having explained previouslyosmosis of ink 
is suppressedand high def inition-ization is attainedwithout the picture 
by black and the picture by Other colors influencing each othereven if 
the writing scan by other continuing colors is performed. 
[0132] Drawing 24 (a) shows typically the recorder shown in drawing 21 . 
Drawing 24 (b) shows record by the 1st horizontal scanningscans the head 
cartridge 701 in the direction of Xuses the head cartridge K of blackand 
prints to the record section 301 along a scanning direction. Drawing 24 
(c) shows record by the 2nd horizontal scanningand does not perform 
conveyance of the printed paper 707 after the 1st horizontal scanningThe 
head cartridge 701 is scanned in the direction of X like the 1st 
horizontal scanningthe head cartridge K of black is usedand it prints to 
the record section 302 along a scanning direction. 
[0133] Drawing 24 (d) shows record by the 3rd horizontal scanningand 
Drawing 24 (b) After printing by two horizontal scanning shown in 
(c) conveyance of the printed paper 707 is not performed but it prints to 
the record section 291 which met the scanning direction using the head - 
cartridge of yellow (Y)magenta (M)and cyanogen (C). In addition to the 
effect shown in drawing 24 it is effective in the ability to make 
concentration of black high. 

[0134] (The 1st example) The example of drawing 23 and a record method as 
showed the outline to 24 is described still in detail. The 1st example 
is described first. In the drawingthe lattice pattern in every direction 
shows the state where three drops of ink droplets were formed in piles 
by crosshatching in the state where two drops of ink droplets were 
formed in piles by hatching in the state where one drop of ink droplet 
was formedirrespective of the color of inkrespectively. 
[0135]At the time of the 1st scan of the carriage 7black ink is turned 
to the regular paper land is breathed out from the meleneraesis 
appearance part Kl and K2and the 1st ink droplet 11a and lib (refer to 
drawing 25 (a)) is formed. After the completion of a scanningwithout 
performing ink discharge from the recording head 8the carriage 7 scans 
to an opposite direction and returns to the original position. Thenthe 
2nd scan of the carriage 7 is performedblack ink is again turned to the 
regular paper 1 from the melenemesis appearance part Kl and K2 at this 
timethe 2nd ink droplet is breathed outand the dot 14 (refer to drawing 



25_(b)) for black record is formed. After the completion of a 
scanningwithout performing ink discharge from the recording head 8the 
carriage 7 scans to an opposite direction and returns to the original 
position again. The 3rd scan of the carriage 7 is performedand color ink 
(cyanogenmagentayellow) is turned to the regular paper 1 from each 
discharge part CMand Yit breathes out suitablythe 3rd ink droplet is 
breathed outand the dot 15 (refer to drawing 25 (c)) for color recording 
is formed. After the completion of a scanningthe carriage 7 scans to an 
opposite directionit returns to the original positionwithout performing 
ink discharge from the recording head Sand printing of one line is 
completed. The ceramic heater 10 always operates and is continuing 
heating the regular paper 1 in the meantime. 

[0136]thereforeif one with the regular paper 1 is takenas shown in 
drawing 26 the melenemesis appearance part Kl and the regurgitation by K2 
will be performed firstand the carriage 7 will go back and forth — it 
is heated for 1. 5 seconds. Osmosis in the regular paper 1 of the 1st ink 
droplet 11a and lib is controlled by this heatingand the depth of 
penetration is controlled compared with the time of un-heating. The 
melenemesis appearance part Kl and the regurgitation by K2 are performed 
again thereand the 2nd ink droplet is formed so that it may lap with the 
1st ink droplet Ua and lib. and the carriage 7 goes back and forth 
again — it is heated for 1. 5 seconds. In this wayas shown in drawing 25 
(b)the black dot 14 for record is constituted by the 1st ink droplet and 
2nd ink droplet. Thencolor ink is breathed out from the discharge part 
CMand Yand the dot 15 (the 3rd ink droplet constitutes) for color 
recording which adjoins this black dot 14 for record is formed. Thenit 
is heated while [ 1.5 seconds ] the carriage 7 goes back and forth at 
least. In order to acquire a desired color about formation of the dot 15 
for color recordingink discharge by the arbitrary combination of the 
discharge part CMand Y is performedand it is formed of the singular 
number or two or more ink droplets. 

[0137]According to the above operationby the time color ink carries out 
the regurgitation from the discharge part CMand Yas for the 1st ink 
droplet Ua and llbthe 2nd ink droplet will be heated for 1.5 seconds 
for 3 seconds. Therebythe depth of penetration is controlledink focuses 
near the surface in the thickness direction of the regular paper land a 
pigment component seldom distributes each ink droplet. And since it 
reflects in the position comparatively near the surfacethe light which 
entered into the regular paper 1 is clear. Since this ink is what has 
perviousnessink does not remain in the shape of [ of the regular paper 
1 ] surface convexand it flows into the adjoining dot 15 side for color 



recordingand does not produce bleeding. By heating and evaporating the 
moisture in inkthe viscosity of ink is raisedand it is made hard to 
happen in bleedingsuch as a boundary blotand by evaporating the solvent 
in inkthe solubility over the solvent of coloring matter is reduced and 
it also has the effect of making it easy to adsorb coloring matter for 
to paper. 

[0138]Thuswhile the action peculiar to permeable ink of not remaining in 
the shape of [ of the regular paper 1 which is a recording medium ] 
surface convex is seen according to this exampleThe same action as the 
non permeability ink that ink crowds in a shallow position from the 
surface is also shownand it can be compatible in the strong point of the 
ink of both the types that clear record is possible and bleeding can be 
prevented. 

[0139]Neither is [ be / when / the next ink discharge is performed 1. 5 
seconds after after ink discharge] available even if osmosis in the 
regular paper 1 of the ink droplet breathed out previously is 
continuingand it has completed. 

[0140] (The 2nd example) Drawing 27 is an explanatory view showing the 
2nd example of this invention. This is the method of performing 
simultaneously the 2nd black ink regurgitation and the color ink 
regurgitation at the time of the 2nd scan of the carriage 7. 
[0141]that isif one with the regular paper 1 is takenthe melenemesis 
appearance part Kl and the regurgitation by K2 will be performed 
firstand the carriage 7 will go back and forth — it is heated for 1.5 
seconds. Osmosis in the regular paper 1 of the black ink drops 16a and 
16b is controlled by this heatingand the depth of penetration is 
controlled. Thena carriage scanning for the second time is performedthe 
melenemesis appearance part Klthe 2nd black ink regurgitation by K2and 
the color ink regurgitation by the discharge part CMand Y are 
performedand the black dot 18 for record which consists of a black ink 
dropand the adjoining dot 19 for color recording are formed, thenthe 
carriage 7 goes back and forth too — it is heated for 1. 5 seconds. 
[0142] This example differs from the 1st example in that the dot 19 for 
color recording is formed while a black ink drop is formed at the time 
of the 2nd scan of a carriage. 

About other processesit is the same as that of the 1st example. 
Although 2nd black record and record in color are performed with the 
same scan heresince black ink, has permeated Kaminaka mostly before a 
color is recorded by the perviousness of black inkit is hard to produce 
bleeding. And the same effect as the 1st example of clear record of a 
color being possible and being hard to produce bleeding can be attained. 



[0143] (The 3rd example) Drawing 28 is an explanatory view showing the 
3rd example of this invention. This is a method which the overprint of 
black ink does not perform. 

[0144] that isif one with the regular paper 1 is takenthe melenemesis 
appearance part Kl and the regurgitation by K2 will be performed 
firstand the carriage 7 will go back and forth — it is heated for 1.5 
seconds. Osmosis in the regular paper 1 of the black ink drops 20a and 
20b is controlled by this heatingand the depth of penetration is 
controlled; Thencolor ink is breathed out from the discharge part CMand 
Yand the dot 22 for color recording which adjoins the black dot 21 for 
record which consists of the black ink drops 20a and 20b is formed, 
thenthe carriage 7 goes back and forth too it is heated for 1. 5 
seconds. 

[0145]This example differs from the 1st example in that the black dot 21 
for record is formed of the two black ink drops 20a and 20b at the time 
of the 1st scan of a carriage. 

About other processes it is the same as that of the 1st example. 
And the same effect as the 1st example of clear record of a color being 
possible and being hard to produce bleeding can be attained. 
[0146] (The 4th example) Drawing 29 is an explanatory view showing the 
4th example of this invention. The recording head (not shown) which has 
the single melenemesis appearance part K3 is used for this. 
[0147] if one with the regular paper 1 is takenthe black ink drop 23 will 
be first formed of the regurgitation from the melenemesis appearance 
part K3and the carriage 7 will go back and forth — it is heated for 1. 5 
seconds. The regurgitation of the black ink drop by the melenemesis 
appearance part K3 is performed again there, and the carriage 7 goes 
back and forth again — it is heated for 1. 5 seconds. In this waythe one 
black dot 25 for record is constituted by the black ink drop. 
Subsequentlycolor ink is breathed out from the discharge part CMand Yand 
the dot 26 for color recording which adjoins this black dot 25 for 
record is formed, thenthe carriage 7 goes back and forth too — it is 
heated for 1. 5 seconds. 

[0148] (The 5th example) Drawing 30 is an explanatory view showing the 
5th example of this invention. This is the method of performing the 
color ink regurgitation simultaneously with the 2nd black ink 
regurgitation using the same recording head (not shown) as the 4th 
example. 

[0149] if one with the regular paper 1 is takenthe black ink drop 27 will 
be first formed of the regurgitation from the melenemesis appearance 
part K3and the carriage 7 will go back and forth — it is heated for 1. 5 



seconds. Thenthe carriage 7 is scanned againa black ink drop is formed 
of the melenemesis appearance part K3and the one black dot 29 for record 
is constituted by the black ink drop. Color ink is breathed out from the 
discharge part CMand Yandsimultaneously with itthe dot 30 for color 
recording is formed, thenthe carriage 7 goes back and forth at least — 
it is heated for 1. 5 seconds. 

[0150] (The 6th example) Drawing 31 is an explanatory view showing the 
6th example of this invention. This is the method of not performing the 
overprint of a black ink drop using the same recording head (not shown) 
as the 4th example. 

[0151] if one with the regular paper 1 is takenthe regurgitation by the 
melenemesis appearance part K3 will be performedand the carriage 7 will 
go back and forth — it is heated for 1. 5 seconds. And color ink is 
breathed out from the discharge part CMand Yand the dot 32 for color 
recording which adjoins the dot 31 for black record is formed, thenthe 
carriage 7 goes back and forth at least — it is heated for 1. 5 seconds. 
[0152] (The 7th example) Drawing 32 is an explanatory view showing the 
7th example of this invention. This is the method of using the same 
recording head ' (not shown) as the 4th example, 
if one with the regular paper 1 is takenthe regurgitation by the 
melenemesis appearance part K will be perforraedthe dot 33 for black 
record will be forraedand the carriage 7 will go back and forth -- it is 
heated for 1. 5 seconds. 

the back carriage 7 in which similarly the carriage 7 was scanned and 
the color ink drop (cyanogen) was formed of the discharge part C is 
returned to the original positionand the carriage 7 goes back and forth 
— it is heated for 1. 5 seconds. Thenscan the carriage 7 and a color ink 
drop (magenta) is formed of the discharge part Mthe carriage 7 goes back 
and forth — it is heated for 1. 5 secondsand furtherthe carriage 7 is 
scanneda color ink drop (yellow) is formed of the discharge part Yand 
the carriage 7 goes back and forth at least — it is heated for 1. 5 
seconds. Thusthe dot 35 for color recording is formed of the ink droplet 
of each color breathed out in 3 steps. 

[0153] (The 8th example) Drawing 33 is an explanatory view showing the 
8th example of this invention. This is a method contrastive with the 7th 
example. 

If one with the regular paper 1 is takenthe black dot 36 for record and 
the dot 37 for color recording will be simultaneously formed of the 
melenemesis appearance part K3 and the discharge part CMand Y at the 
time of the 1st scan of a carriage. 

and the carriage 7 goes and comes back to these at least — it is heated 



for 1. 5 seconds. 

[0154] (The 9th example) Drawl hr 34 is an explanatory view showing the 
9th example of this invention. The recorder (refer to drawing 13 ) with 
which two black ink discharge parts were provided is used for this. 
If one with the regular paper 1 is takenthe black dot 38 for record and 
the dot 39 for color recording will be simultaneously formed of the 
melenemesis appearance part KlK2and the discharge part CMand Y at the 
time of the 1st scan of a carriage. 

and the carriage 7 goes and comes back to these . at least — it is heated 
for 1. 5 seconds. 

[0155] Although it said in detail that it heats after expulsion of an ink 
droplet about pervious black inkand the depth of penetration is 
controlled in the above explanationThe effect of prevention of 
bleedingsuch as improvement in clearness and a boundary blotis acquired 
by being similarly heated after expulsion of an ink droplet about color 
inkand controlling the depth of penetration. 

[0156]Although color ink is performing the regurgitation once in said 
all examples using the ink of super-perviousnessit is more effective if 
ASECHIRE Norian uses the semivitrenous ink which is about 0. 4% also as 
color ink. It may be made to carry out the overprint of the color ink by 
the ink discharge of multiple times. In that caseas a position is 
slightly shifted after the ink discharge by the color discharge part 
CMand Y and it is shown in drawing 35 w hether ink discharge by the color 
discharge part CMand Y is performed againlf the ink-jet recording device 
which has the recording head 40 provided with two or more color 
discharge parts (this example every two) ClC2MlM2Yland Y2 is usedit can 
carry out without increasing the scanning frequency of a carriage. It 
may be made to add a series of processes of breathing out color ink from 
the discharge part CMand Yscanning the carriage 7 againand returning the 
carriage 7 after that at the original position after the process 
explained in said example. 

[0157] In said each examplewhen carrying out expulsion of an ink droplet 
to forming one dot for record about a scanning direction (the move 
direction of a carriage) oncethe regurgitation of the ink of about 50 
pl(s) is carried out by 1 time of the regurgitation from one nozzle. In 
performing expulsion of an ink droplet twicethe ink of 20 - 30pl is 
breathed out by 1 time" of the regurgitation from one nozzleand it forms 
the dot for record before and behind 50pl. When Kl and two K2 provide 
the discharge head of black ink and 4 times of regurgitation are 
performed to one dot for recordthe ink quantity of one dot for record is 
before and after lOOpl at this time. 



[0158] Even if it carries out an overprint to the completely same 
positionthe ink discharge of multiple times performed to one dot for 
record may shift a position slightly the shape of alternateand in the 
shape of an interlaceand may be performed. In order to obtain the dot 
for record of 360x360dpifor example in the case of the latterink 
discharge of 720x360dpi will be performed actually. Even if the sizes of 
the ink droplet of the ink discharge of multiple times differthey are 
good (even if a large ink droplet is formed on a small ink drop or it 
forms a small ink drop on a large ink droplet). Howeveras for at least a 
part of breathed-out ink dropletalso when changing the size of an ink 
droplet or shifting a discharge position slightlyit is desirable to make 
it overlap. 

[0159] Said each example may make the discharge head of each color plural 
linessuch as two rows or three etc. rowsas a vertical rowalthough the 
discharge head of each color arranges lining up side-by-side to one row 
and is allocated perpendicularlyi. e. a scanning directionto the 
transportation direction of the regular paper 1 at itthe transportation 
directioni. e. the vertical scanning directionof the regular paper 1. For 
examplea melenemesis appearance head may be provided in the 1st (one- 
pass eye) rowa color discharge head may be provided in the 2nd (two pass 
eye) rowrespectivelyand it may constitute movable mutual independently. 
In this caseanother melenemesis appearance head may be provided in the 
2nd (two pass eye) row. 

[0160] A color discharge head may also be divided and it may allocate in 
the wind which is said to C and the 3rd row as Mand is said to the 4th 
row as Y at the 2nd row. In that caseeven if it forms a ceramic heater 
so that all the sequences may be counteredit may be formed only in the 
position which counters one of sequences. 

[0161] Although the carriage in which the recording head was carried is 
related with the serial type which carries out reciprocation moving to 
the transportation direction of a recording medium right-angledthe above 
explanationThis invention can be applied also when using the so-called 
recording head of the full line type with which many discharge parts 
(nozzle) were arranged along with the overall width of a recording 
medium. 

[0162] (The 10th example) As the examplethe 10th example of this 
invention shown in drawing 36 i s described below. The 1st melenemesis 
appearance head 41the 2nd melenemesis appearance head 42and the color 
discharge heads 43a43band 43c set an intervaland this is arranged. Many 
nozzles are arranged along with the overall width of the regular paper 1 
in which each discharge heads 414243a43band 43c are recording media 



altogether. 

The regular paper 1 is conveyed at right angles (to an arrow direction) 
to this discharge head. 

And each discharge head opens an intervaland is provided and the ceramic 
heater 44 which is a heating method is allocated in this interval. And 
the time (for examplel. 5 seconds) which only this interval requires for 
a regular paper being conveyed is time after an ink droplet is breathed 
out in one certain point until the following ink droplet is breathed out. 
Considering one point which has the regular paper 1 which is a recording 
medium according to this examplethe substantially same processing as the 
4th example shown in drawing 29 is performed. The ceramic heater 44 may 
be formed so that it may be located also directly under the discharge 
heads 41 and 42 (dotted-line part), it heatsalso after breathing out 
color ink — it is more effectiveif the ceramic heater 45 is formed so 
that it may be carried out. 

[0163] (The 11th example) The 11th example of this invention shown in 
drawing 37 is the composition of having omitted one melenemesis 
appearance head from said 10th example. That isthe melenemesis 
appearance head 46 and the color discharge heads 47a47band 47c set an 
intervaland are arrangedand considering one with the regular paper 1 
which is a recording mediumthe substantially same processing as the 6th 
example shown in drawing 31 is performed. The ceramic heater 48 can also 
be formed so that it may be located also directly under [ of the 
melenemesis appearance head 46 ] (dotted-line part) and after the color 
discharge heads 47a47band 47c. 

[0164]thusby allocating a full line head corresponding to an ink 
discharge pointit being alikeresponding to the time interval of a 
request of ink dischargeand the bearer rate of the regular paper 
lopening a space between full line headsand providing a heating method 
in the spaceThe recorder which performs same processing substantially 
respectively corresponding to the example using the recording head of 
the serial type can be constituted. 

[0165]As for the ceramic heater H of each of said exampleas shown in 
drawing 38 being covered with the thermal insulation 49 is preferred. It 
can replace with the ceramic heater H and the halogen lamp heaters 187a 
and 187b as shown in drawing 20 and other various heating methods can be 
used. All of the composition using the composition and the halogen lamp 
heater using a ceramic heater are applicable to both a serial type and a 
full line type. 

[0166] (The 12th example) The 1st example showed the example which 
records the picture of black by two horizontal scanning shownfor example 



in drawing 25 (b). In the example shown previouslyconcentration of black 
can be made high by recording the picture of black twicelnterference of 
the ink of the dots which improve the fixability of black and are 
recorded adjacently may be suppressedand it may record by thinning out 
the picture of black in each horizontal scanning so that it may be 
completed by two horizontal scanning, 

[0167] Drawing 39' is a figure explaining the example which records by 
thinning out a picture and records [ becoming complementary by two 
horizontal-scanning recordsand ]. 702 is what showed the head typically 
and 801 shows the nozzle arranged by the head. This figure shows the 
composition which arranged eight nozzles on the head for simplification 
of explanation. 

[0168] Drawing 39 (a) is a figure showing the recording position by the 
head and its head. 

A dot is formed in the intersection of the lattice of drawing 39 (a) of 
the ink droplet breathed out from a head. 

Drawing 39 (b) and drawing 39 (c) show the example of the dot position 
at the time of recording by thinning outrespectively. Drawing 39 (b) and 
drawing 39 (c) are the examples which thinned out the dot in the shape 
of a checker pattern. 

The positions thinned outrespectively differ. 

Since the pattern thinned out and recorded by drawing 39 (b) and drawing 
39 (c) is a complementary pattern mutuallyit is thinning out by each 
pattern and recording on the same positionand a recorded image is 
completed. 

[0169] In order to make intelligible the dot recorded by each scan in a 
drawingby drawing 39 (b)the circle which filled in the slash shows the 
dot position recordedand the circle which has not given the slash shows 
by it at drawing 39 (c). 

[0170]By recording by thinning out with such a pattern and applying the 

method which prints a picture by two horizontal scanning to record 
(horizontal-scanning record as shown in drawing 25 (a) and drawing 25 
(b)) of black like the 1st exampleSince the dot number recorded by one 
horizontal scanning can be lessenedink quantity breathed out on space 
can be lessenedinterf erence by the ink droplet of the dots which are 
excellent and adjoin fixability further can be reducedand high 
def inition-ization is attained. 

[0171] The circle shown in drawing 39 shows a dot position in sirapleand 
does not express the size of the dot actually formed on space. The 
pattern thinned out is not restricted to this. 

[0172]The (13th example) next the 13th example corresponding to a multi- 



scan recording method are described. When the multinozzle head which 
arranged two or more nozzles in the ink jet recording method is 
usedDispersion in few nozzle units produced to amulti head 
manufacturing process difference may become a causethe discharge 
quantity of the ink of each nozzle and direction of a discharge 
direction may be affectedand density unevenness may occur in a printing 
image. In order to reduce such density unevennessthere is a recording 
method called a multi-scan as a method which completes a picture by 
horizontal scanning (scan) of multiple times. 

[0173] The example of a multi-scan is explained with reference to drawing 
40. In drawing 40 (a) 702 shall be a multinozzle headand shall be the 
same as that of the thing of drawing 35 m entioned aboveand it shall be 
constituted by the eight multi-nozzles 801 for simplification of 
explanation. This figure shows roughly the state where the multinozzle 
head 702 was checked from the sidein order to make intelligible the 
state of the ink droplet 802 (henceforth a "droplet") breathed out from 
each nozzle 801. The recorder applied is a recorder of the serial type 
shown in drawing 21 mentioned above. 
The detailed explanation is omitted. 

The ink droplet 802 breathed out from the head 702 is the discharge 
quantity to which all the ink droplets breathed out from each nozzle 
were equal as shown in drawing 40 and it is an ideal that ink is breathed 
out in the equal direction, Thusif the regurgitation is performedas 
shown in drawing 40 (b)the dot of a size equal on space will reach a 
normal positionand the uniform picture which does not have density 
unevenness on the whole as shown in drawing 40 (c) will be acquired. 
[0174]Howeverif there is variation in nozzle eachrespectively as stated 
also in advance actuallyand it prints like the above as it isAs shown in 
drawing 41 (a) variation arises in the size of ink drops and direction 
which are breathed out from each nozzleand as shown in drawing 41 (b) on 
spaceit reaches the target. According to this, figurethe portion of the 
blank paper which cannot fill area factor 100% periodically exists to a 
head scanning directiona dot overlaps reverse more than neededor a white 
muscle which is seen in this center of a figure has occurred, the 
meeting of the dot which reached the target in such the state serves as 
concentration distribution shown in drawing 41 (c) to a nozzle line 
directionas a resultas long as it usually saw by human being' s eyesit 
comes outand these phenomena are perceived as density unevenness. 
[0175]Nextthe multiscan method proposed as such a measure against 
density unevenness is explained with reference to drawing 42 and drawing 
43. 



[0176]According to this methodthe multinozzle head 702 is scanned 3 
times to complete the printing area shown by drawing 42 and drawing 
43but the field of four pixel units of that half is completed with the 
two pass. In this caseeight nozzles of a multi head are divided into the 
group of upper 4 nozzles and lower 4 nozzles. The dot which one nozzle 
prints with one scan thins out regular image data in an abbreviation 
half according to a certain predetermined image data arrangement. And a 
dot is embedded to the image data of the remaining half at the time of 
the 2nd scanand the print of 4 pixel-unit field is completed. The above 
printing methods are called the division printing method below. Since 
the influence on a printing image peculiar to each nozzle will be 
reduced by half even if the print head etc. which were used by drawing 
41 are carried out and it uses that of a potato if such a division 
printing method is performedThe printed picture comes to be shown in 
drawing 42 (b) and drawing 43 (b)and a black line and a white muscle 
which are seen to drawing 41 (b) stop being not much conspicuous. 
Thereforeas density unevenness is also shown in drawing 42 (c) compared 
with the case of drawing 41 it is eased considerably. 
[0177] The (14th example) next the 14th example of this invention using 
the ink jet recording head which can change the size of an ink drop are 
described. 

[0178]The art of attaining gradation recording is known by enabling 
conventionally change of the size of the ink drop which carries out the 

regurgitationand carrying out the regurgitation of the ink droplet from 
which large and small size differs. In the method which impresses 
thermal energy to ink and generates air bubbles as the techniquefor 
example and to which the regurgitation of ink is made to performthere is 
art which carries out the regurgitation of the ink droplet from which 
large and small size differs by forming two or more heaters in a 
nozzleand controlling the drive of two or more heaters. According to 
this artonly one predetermined heater is driven among two or more 
heatersan ink droplet with little discharge quantity is breathed outa 
small dot can be formedby all driving two or more heatersthe large ink 
droplet of discharge quantity is breathed out and a big dot can be 
formed. 

[0179]Thusthe example which forms a picture for the ink in which the 
sizes of an ink drop differ by two horizontal-scanning records using the 
recording head in which the regurgitation is possible is shown in 
drawing 44 . 702 is what showed the head typically and 801 shows the 
nozzle arranged by the head. This figure shows the composition which 
arranged eight nozzles on the head for simplification of explanation. 



rOlSQ] Drawing 44 (a) is a figure showing the recording position by the 
head and its head. 

A dot is formed in the intersection of the lattice of drawing 44 (a) of 
the ink droplet breathed out from a head. 

Drawing 44 (b) and drawing 44 (c) show the example of arrangement of the 
dot which records by respectively different horizontal scanning. Drawing 
44 (b) shows the example which recorded the dot 361 with small dot size 
on the position which is not recorded by the dot 360 while recording the 
dot 360 with large dot size on the position which thinned out the dot in 
the shape of a checker pattern. The dot 360 and the dot 361 are recorded 
by the pattern which becomes complementary mutually. The dot 360 shows a 
dot with large dot size similarly about drawing 44 (c)the dot 361 shows 
the dot with small dot sizeand each dot indicates the state where it was 
recorded on the position thinned out with the reverse pattern to be 
drawing 44 (b). Thereforeif its attention is paid to the dot 360 with 
large dot sizeit will be recorded [ becoming complementary by two 
writing scans ( drawing 44 (b) drawing 44 (c))and ]and it is recorded 
[ becoming complementary by two writing scans also about the dot 361 
with small dot sizeand ]. 

[0181] If the above recording methods are applied to the art which 
controls osmosis of the ink inside a recording form using the heater of 
this inventionThe quantity of the ink breathed out by one horizontal 
scanning on record space is stoppedthe area factor of the dot recorded 
by one horizontal scanning since a dot with large dot size and a dot 
with small dot size are breathed out by turns — since it can do lowthe 
recorded image which was further excellent in fixability and solved the 
problem of density lowering can be formed. 

[0182]The record sequence applied to this invention may be composition 
recorded not only by the example shown in drawing 44 but by a pattern as 
shownfor example in drawing 45 . Drawing 45 is a figure explaining the 
example which forms a picture for the ink droplet from which the dot 
size mentioned above differs like drawing 44 by two horizontal-scanning 
records using the recording head in which the regurgitation is possible. 
r0183] Drawing 45 (a) and drawing 45 (b) show the example of arrangement 
of the dot which records by respectively different horizontal scanning. 
The example shown in drawing 45 differs in the pattern in which the 
example shown in drawing 44 arranges a dot with large dot sizeand a dot 
with small dot size. In the example shown in drawing 45 the dot 370 with 
large dot size and the dot 371 with small dot size are recorded 
according to the pattern recorded by turns along the arrangement 
direction of the nozzle 801. 



[0184]By applying to the art which controls osmosis of the ink inside a 
recording form using the heatei: of this invention also in a record 
sequence as shown in drawing 45T he quantity of the ink breathed out by 
one horizontal scanning on record space is stoppedand the recorded image 
which was further excellent in fixability and solved the problem of 
density lowering can be formed. 

[0185] Although the method which carries out the regurgitation of the ink 
droplet from which dot size differs by the drive of two or more heaters 
provided in each nozzle was held for the example in above-mentioned 
explanationA single discharging means is provided in each of each 
nozzleand this invention can be applied also in the composition which 
can change dot size by controlling the signal which drives the 
discharging means. 

[0186] (The 15th example) Belowas inkthe concentration of colorantsuch as 
a coloris thinned to usual 1 / 3 - 1/6 of inkand the example which 
performs the record method of this invention using the light ink made 
into 0. 3 to 1. 2% as dye concentration is explained. In order to control 
osmosis of permeable ink with the heat of a heater according to this 
inventionwhen it prints by the low duty (100% or less) of a single 
dotwithout performing an overprint when the light ink of one third of 
concentration is usedfor exaraplethe quantity which bleeds and spreads in 
a transverse direction decreasesand a dot diameter becomes small. As a 
resultas shown in drawing 49 0D (optical density) of a highlight part 
fallsand a granular feeling decreases. CD becoming high as it is 
conjointly indicated in drawing 49 also as the effect by the overprint 
interval for about 1 secondand also setting in a regular paper on the 
other handsince the overprint of light ink is performed in printing of a 
high duty (it is 300% or les^ in size from 100%) — CD of a solid part - 
- high — and -- dramatically -- gradation — sexual high printing is 
attained. 

[0187]In this examplethe overprint of the light ink can be carried out a 
maximum of 3 times by three horizontal scanning. That is because the 

moisture in ink evaporates with heating of a heaterso it becomes 
possible to permit ink enough even if it is a regular paper. Since ink 
is semivitrenouswhile fixability is goodOD of a solid part becomes high. 
[0188] 0.2 to 0.7% of the content of ASECHIRE Norian which is a nonionic 
surface active agent in light ink is desirableand it is more preferred 
to consider it as 0.3 to 0.5%. Although the overprint of light ink was 
explained in the above-mentioned exampleit may be made to record 
combining thick ink and light ink. 

[0189]Nextthe further deployment about the technical thought of this 



invention is explained below. 

[0190]What is necessary is just to adjust osmosis about the record only 
using black ink according to the recording rate and image concentration 
of the devicelt is preferred to use the ink whose perviousness of the 
semivitrenous ink in this invention is high so that it may fall within 
the range of the fixing time of the grade which is not back- 
reflectedwhen priority was given to the recording rate and the next page 
is discharged. Converselyif priority is given to image concentrationthe 
lower one of the perviousness of semivitrenous ink is preferred. It is 
desirableif the electric power of 10 w-sec acts on a picture as shown in 
drawing 15 or drawing 18 as conditions for the heater for taking out a 
more desirable effect within the limits of this technical thought. As 
for black inkwhen this invention is applied to a color printerif a 
unique boundary blot is thought as importantit is preferred to make high 
perviousness in the range of semivitrenous ink within the technical 
thought of this inventionAlso as for color inkalthough color ink makes 
1% for examplethe amount of ASECHIRE Norians and is good as for what has 
higher perviousnessin order to raise image quality furtherit is 
preferred to make perviousness of ink small within the limits of the 
technical thought of this invention. At this timewhen carrying out 
division recording of the recorded image by a multipass and performing 
itheater conditions can make electric power smalland since high- 
definition record is acquired at high concentrationthey are preferred. 
It is contained in the range of this invention also about the 
combination of at least two examples among two or more above-mentioned 
examples. 
[0191] 

[Effect of the Invention] Since ink does not remain to convex on a 
recording medium surfaceaccording to this inventionbleedingsuch as a 
boundary blot between two or more ink droplets and white mistcan be 
reduced as explained above. Since the depth of penetration of ink was 
controlled by heatingit is reflected in a shallow position from the 
surfaceand looks vividlyand a pigment component seldom distributesbut 
the light which entered into the recording medium is clearand can also 
prevent generating of a blot (feathering) of the shape of a mustache. 
When forming the dot for record by the ink discharge of multiple 
timesshortening of penetration time and improvement in print quality can 
be aimed at. 
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[Brief Description of the Drawings] 

[Drawing l] It is an explanatory view showing the technical idea of this 
invention. 

[Drawing 2] It is a related figure of the content ratio and the 
coefficient Ka of ASECHIRE Norian of ink used in this invention. 
[Drawing 3] It is an explanatory view showing the infiltration speed of 
the ink used in this invention. 

[Drawing 4] It is a related figure of the perviousness (content ratio of 
ASECHIRE Norian) of the ink used in this inventionand various printing 
characteristics. 

[Drawing 5] It is an explanatory view showing the ink droplet formed 
state in the dividing printing method of the ink jet recording method of 
this invention. 

[Drawing 6] It is the chart and explanatory view showing the ink droplet 
shape in a dividing printing method. 

[Drawing 7] It is an explanatory view showing the ink droplet formed 
state in the overprint printing method of an ink jet recording method. 
[Drawing 8] It is an explanatory view showing the ink droplet formed 
state in the suitable overprint printing method of an ink jet recording 
method. 

[Drawing 9] It is an explanatory view showing the ink droplet formed 
state in the small-droplets printing method of an ink jet recording 
method. 

[Drawing 10] It is an explanatory view showing the ink droplet formed 
state in the multiple-times record printing method of an ink jet 
recording method. 

[Drawing 11] It is an explanatory view showing the ink droplet formed 
state in the suitable multiple-times record printing method of an ink 
jet recording method. 

[Drawing 12] It is an explanatory view showing the paints content ink 
droplet formed state of an ink jet recording method. 

[Drawing 13] It is a perspective view of an example of the recorder used 
in this invention. 

[Drawing 14] It is a related figure of the ASECHIRE Norian content and 
the OD value in the multiple-times record with a short recording 
interval. 

[Drawing 15] It is a related figure of the power value and OD value in 
the multiple-times record with a short recording interval. 
[Drawing 16] It is a related figure of the ASECHIRE Norian content in the 
multiple-times record with a short recording intervaland the difference 



of the OD value at the heating and heating time. 

[Drawing 17] It is a related figure of the ASECHIRE Norian content and 
the OD value in the multiple-times record with a long recording interval. 
[Drawing 18] It is a related figure of the power value and OD value in 
the multiple-times record with a long recording interval. 
[Drawing 19] It is a related figure of the ASECHIRE Norian content in the 
multiple-times record with a long recording intervaland the difference 
of the OD value at the heating and heating time. 

[Drawing 20] It is a schematic diagram showing the composition of the 

ink-jet recording device of a full line type. 

[Drawing 21] It is a schematic diagram showing the composition of the 
ink-jet recording device of a serial type. 

[Drawing 22] It is a schematic diagram showing the head configuration of 
the ink-jet recording device of drawing 19 . 

[Drawing 23] It is an explanatory view showing the printing condition by 
the ink-jet recording device of drawing 19 . 

[Drawing 24] It is an explanatory view showing another printing condition 
by the ink-jet recording device of drawing 19 . 

[Drawing 25] It is an explanatory view showing the ink droplet formed 
state in the 1st example of the ink jet recording method of this 
invention. 

[Drawing 26] It is an explanatory view showing the 1st example. 
[Drawing 27] It is an explanatory view showing the 2nd example, 

[Drawing 28] It is an explanatory view showing the 3rd example. 
[Drawing 29] It is an explanatory view showing the 4th example. 
[Drawing 30] It is an explanatory view showing the 5th example. 
[Drawing 31] It is an explanatory view showing the 6th example. 
[Drawing 32] It is an explanatory view showing the 7th example. 
[Drawing 33] It is an explanatory view showing the 8th example. 
[Drawing 34] It is an explanatory view showing the 9th example. 
[Drawing 35] It is a perspective view of another example of the recorder 
used in this invention. 

[Drawing 36] It is an explanatory view showing the 10th example. 
[Drawing 37] It is an explanatory view showing the Uth example. 
[Drawing 38] It is a sectional view of the ceramic heater which is a 
heating method. 

[Drawing 39] It is an explanatory view showing the 12th example, 
[Drawing 40] It is an explanatory view showing the 13th example, 
[Drawing 41] It is an explanatory view showing an example of a printing 
defect state. 

[Drawing 42] It is an explanatory view showing the suitable dividing 



printing method. 

[Drawing 43] It is an explanatory view showing another example of the 
suitable dividing printing method. 

[Drawing 44] It is an explanatory view showing the 14th example. 
[Drawing 45] It is an explanatory view showing the example of change of 
the 14th example. 

[Drawing 46] It is an explanatory view showing the ink droplet formed 

state in the conventional ink jet recording method. 

[Drawing 47] It is a related figure of the ASECHIRE Noriafi content of 

inkand surface tension. 

[Drawing 48] It is a figure showing the relation of tw and ts to the 
ASECHIRE Nor i an content of ink. 

[Drawing 49] It is an explanatory view showing the 15th example. 
[Drawing 50] It is an explanatory view about the mechanism of the 
phenomenon at the time of using semivitrenous ink. 
[Description of Notations] 

1 Regular paper (recording medium) 

2 The 1st ink droplet 

3 Heater 

5 Feeding part 

6 Printing unit 

7 Carriage 

840 recording heads 
9 Guide rail 

104445and 48 Ceramic heater (heating method) 
11a and lib The 1st ink droplet 
1418212529313336and 38 Dot for black record 
1519222630323537the dot for 39 color recording 
16al6b20a20b2327 black-ink drop 

41 The 1st melenemesis appearance head 

42 The 2nd melenemesis appearance head 
43a43b43c47a47band 47c Color discharge head 
46 Melenemesis appearance head 

101 Lattice 
102110132and 134 Dot 
1031.04111112113131133 ink droplets 

181 Transportation belt 

182 and 183 Roller 

184 Resist roller 

185 Stocker 

186 Guide 



187a and 187b Halogen lamp heater 
290291301302and 303 Record section 

360361370and 371 Dot 

701 Head cartridge 

702 Multinozzle head 

703 Transportation roller 

704 Auxiliary roller 

705 Feeding roller 

706 Carriage 

707 Printed paper 
710 Heater 

801 Multi-nozzle 

802 Ink droplet 

KlK2and K3 Meleneraesis appearance part 
CCland C2 Cyanogen discharge part 
MMland M2 Magenta discharge part 
YYland Y2 Yellow discharge part 
H Ceramic heater 
P Recording head 
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(54) BiSM®«»] 'f>i^-;>xyhB«t*S 

(57) mm] 

mm] -rx^msoyj- \''^^^. f^-^mmm 

>'>iiS4:£BfjgLTJBfieLTt,x giiaS 1 Sffi±lctt^' 



(2) 



11-12 9 4 6 0 



iR^iaK a (ml • m-2 • m s e c-1/2) . 0~ 
5. OOl^lt^^U *^O0<t 5^2 0 0msec 

(t s : iijsiijrigi*&jt) (Dm-^^t^-cx^^^m 
^zt^i^mtr^nmm2iZBSM<D^y'9'jx:> his 

iB^iift±om^©^^f::*ftT'r V^'SttHi LTIBS 

=&S3m 1 <7)fB^lS<t:, 

tuiam 1 <Dl3»Xig(CfcC>TlBii*M^fcnfcfBSiJ«i*± 

IfcKa (ml • m-2. mse c-1/2) 3B«i. 0-5. 0 
Wt^tt^^U 0<t s^2 0 0msec (tslilji 

t-^il5R]i4iciBti6W^'>^-:>i«y UBiJ^ao 
[ii«]i6] wmmxmi,ti:^j. MiBmioiBgi 

gic d; y Rttii * nfc-r > *\ mi Bf > <7 cD^f tticts c 
TIBS^fttcaJlt-^-^* J; V t ;SlMiMlc«]^^ C i: 
^!tt^i:-r^Il5R^4(cfBtg(D'r>'5'v'x-y Him 

mmm 7 1 buibb 2 cDiBSistt, tuiBm 1 <o^m 
xmizj: *mminrc^y<7mmr^Mim k-^ h ti> 



t^!|t^i:-r^Wa?JI4 icfBKO'rV'J^v^x hfB0i:& 
[11^^ 8 ] MIBS 1 OlB^IgiiMiBS 2 cDlBiSI 

(tSSct^lC'TV'^^RtaJLTIBKK-y h^ffJfiEf 

t^mitt^tmm4izMm(D^y<7'jx'y mmi5 
mo 

[»««9] MiBm 1 mmumttrmm 2 commx 

tl^ftl:t^^cffi^f6<) n°^! - v f t^? 1 i^z 

fum^^^ z t ^^mtt^nmm s tci bk^-t > 

i-y HB®:&ao 

mmm 1 0 1 mibs 1 <ofs.mT.mtmmm 2 oiBg 

ligtt. !BSi*ti«'^*il««8lBK-r5f3giKy h*. 

F/T^siRiic^jioTm^ K'y ^fe*^c:F^§|l^fc/^^->T 
iB^^ff d zt^mWLtr^nmm8itum<o-fy<7'j 

i-y l-fB^*>£o 

[if 1 1 ] MIBM 2 (7)lBiiI^ti. BijIBm 1 OIB 
4lclB«0-<>-?->x-y KfB^:^;£„ 

[»iR«i 2] BuiBiBasiiBttx iB^'N-y K^jier 

ij 5;^:, if|B+-\' 'J ■> v'*±^«:&IrHc?B^ T 
ESiia^afeoT. BulBJJOKa^Stt^ BufB+^'J-yi^OD 

mmm<D'<y<>"Jx'y hfBiS*;fe 

13] Bu IBM 1 mimxm t Ml BM 2 (DlBil 

^i-r^W^R^I 2tClBic<7)-1'V'57v'i'y hlB^TDiSo 
[ii3<^1 4] MIB»Pii#S(±v HulBIB^'N'y FtcJ; 
^IB^^^lcffiB-r ^ Bul3IBMSj«ft^£*#-r S ^7 X V 

^ztmmtt^n^i 5izBS,m<o^y<7'jx'y h 

[«iR«16.] MiBiE»ilgtt. MfBf3^jift:?3My 
lcS*LTl3^Rrtg^7JU5-<>^'y KT-$^7;l/v'r> 

^ -foammmT&^z. t ^wmttm^m 4 t^m 
1 1 (D\.^tnmztim<D-ry<7i:>'x'y hiB^:&;£o 
WjRSI 7] mimm^-y BuiBIBftjiftcDi^ 

1 eiclBK^-rv-f-^'i-y H3S*a<. 
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m^mi 0] BufBiB®^<> Ktts BSfERtajPft^S'T 

ttj-r i. <l:^!ttgi!<t t i>ii^R^ 2 0 iciBttCi-i' v'x 
hfBigs:)3^o 

wmmnT^3bmmm-i5nt4tim(o^y<79'x'y his 

m^mi 3] BuEiBfinsttx saiHioiBSiic^S'j 
LT^T5^:i*1^^:■r5lf««1 RitAsimo-fyt^ 

.[Il5l?«2 4l BUfB'rv^'Bii^0'rv^01/3~ 

T /6(onmmm^^r^'M^y<7T^3b^T. mizm 

zt^^^mttmmm^^ii4i^mo^y<7~yx'y h 
lB»:&36o 

[If ^Jl 2 5 ] ijfBIB^Xlil* 2 owi' > ^ 1 

[il5R«2 7] ■<y^f^immw±izmWLTt'^ib t 

V. mBtmxmizisi'^Tftiii-^tirc^y^osimmw 
iznt^mm^. mmmxmtfiii-^m^izm^-^y^ 

(D^mzm UTMIB-r >^*«J«#tc5iSf J: 

[ii«^2 8] BulB-rv^ti^ 7Xtcfct:f-5x^U>^ 
+-9-'fF-2, 4, 7, g-xh^P^g^ilz-S-r-VV 
-4, 7-i/7i--;U©eg|^5-b;U;lJg (c. m. c. ) 
ctUtfil^iiJ^TX^^U'V^+W K-2, 4, 7, 9 
-xh5P<5^/U-5-x-»-4, 7— 

■r5'r>'i'TaBSM«^ixtt4i3K©'r>'j7>>x-y h 



mt^^t^s&mmmizii\,f^-cy<7^/x hi3S:&>£ 

MIBi3g'^•y KlcJ:y. IBIii«ft±a)F;TS©^lSElc5* L 
Ts 0<ts^200msec (ts: iijiK^Mte 
j5) <3D!^tt:&:&-rS'r>^««:ajLTIBfiS*fT3IB®X 

mmmT.mizt5i^ztmm7t>nrctmmw±(Dmm 
izMLTsmmm^mzj^vmm^nommxm^^t 

^Ct^^WLtt^'<y<7'Jx^y hfB»*;fc 
[000 1] 

mmcomt^mmiim his- 
mi5mizmt^o 

[0 0 0 2] 

[$S3l5C75S^I5] 3:c^-^il^S<!:'©iB®:&;£<7)-o 
tLT. tEm^-y K©/X;l'!f)^etttB?-y:fc-l'>-5'^IB 

AM7*3tiTt^-5o M3g:^)£tcfcL^ 

icSs Ltc^m.^mcmc^ y<7^^mt^zttmf 

6tl*o fSt>-6. i^-\f>i||illl«)l3^;IglR]±^->^ 

(Dm^mti^m<!SMmwmmizmt^mt'^f'i^^y 
<7^mi^^mm'p. ^mm&mtb^tctbsmmizt^t 
^ymmm(omi^^y<7^mi-'^is.mi^mp>ni:i^^o 
[0 0 0 3] ii^. mmmmtmi^-(y<7it^m&<om 
m±izm^tcVim-cm^mt'i§'i^n:ib. r±mM^^y 

[0 0 0 4] aJittroSt^S-Sjitt'T v?=&ffli^fcii 
1214 6 (a) \Z7r:t^o\z^ iB^?«#±tc-;gT*ti 

fto-^jiss 1 \t. imms 2««®±ic^s-r5'r 
>-?S3b'«'>s < s iBSJift 5 2 \z%Emm- 
i^Sl5l::ji]lLTi.^<o tfc, •?-<7)iB®«il'\a)jiaii)tti 
if<. *O-iatt-^SB®j«it:5 20««ttJ:oTt±iB® 

[0 0 0 5] CftlcSstU ji)ltt©iSi.>±MlJ:?S'r>'i7 
^ffii^fcJf^. ^4 6 (b) \ZTr:t^r>\z. iB»<«#5 

»6'«^fgL^-ri^/j:i6. %mm^^2±.\.z'MT-^^tz^ 
V-?5g5 31*I3^«#5 2<7)JI3^:&lRllC-l^-rSM*^'> 

[0 006] 

SJi^. IB®iffia®±li:^3iL«:'r>-j7fi«iS<-^^L. 
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<l^mW- 1 1-1 2 9 4 6 0 



lCl,fc:J§^lct. 'rv^-;iS5 1(D^BHCJ£<ffi;Si{LTfB 

lcty±<DlCi;*^ (7xtf~'J>-9') A^^I^LTfllPA^^ 
ifRBJ&li® 3S: -3 T L S 5 3 F^m^S 5 o 
[0 0 0 7] ±il■a•^'fv^Sfflt^;5li^. as±tcM 

6^ IB^ilft'NroaJlS^A^jK. IB@«tt«iS±tcSofc 

TLS3<tl^3F>gSi)b^^&5= Sft. IB^aaSAMi^tDlB 

[0 0 0 8] m^\t. m^y<^(D^izmrsi^T. 
^•a^ttojffii^'f' v^'^ffltv •?•^^J-x^1■a)fe^^:•^l^T^* 

-a^tt©iiL>'r > ^ffl L>5 ' <t *^-ss6*iT» o ft, t 

m^*6W**isx^-^^iii«-iB^ir i-Ji^icafes^ 

g6^S< lilPJbWB^lclBgf-^ «±^-B:?S'r 

etiTL^fco ^/c> s:^-^«^*s-¥',-5«=&fBSzrn5ii 

ti5il<!:!b^*L^:^]7-il«OlB^lcl*, Sfe<7)WlcJ# 

[0 0 0 9] LA^U c:oJ;3lcit::lB®*ti51i«® 

fflt^TfBS«?Tofti: LTt. 04 6 (c) \zmtii=j 
tc. •aS1t(7)^go^^'>'?<Dll Ky h 5 4 <!:. asttos 

\.^^y^(K>tl'y- K-y h 5 5 t A^||!|SL/cJi^> l?SSt 
fc K-y hF^lc-rv-^A^-SittiaJTIB^p^qKftMgTLTL^ 

%mmi^mm±-c£hVitrji^Tm^-cy<7i3<mnni5 e 
t''^t}^—(y<7miz^niiiLTL^^\ ti^v-^yy 
mxm\.^tdiiW,m-( y -^fflo^wsp 5 6 ©;iig««ig 

<^»mil«<!:§oTL^33a^iO«Sg*^«o $ft. 



IC^'U - Ffi«§i*fe LTiB®D°pK?b'!^fk LT L« 3 Fp^^I* 
[0 0 10] ll'r>'?RttiJ^lC:lPtF^)Kmi-^i: 

l:&L^sg^clB^j«tt:^^^«^■t^s ii .ti^RTtST-sSo 
L6^u m-(y<7<D\±\iitt]^—cy<7(o^ibtcr)mic 

5fc46. iB)IcDIB^^^:5i^&l,^ft46llffiMT•^iS!t)^•:5 
fc„ Sfts ^«Jie€ig46§f^:46^ fB^^aiCigltft t 
-^ilcJ:yfBSjif*:«llPf»l-r«Stl!r3!j««15tiTl^«o 9\ 
?Hts iBiijift©fB®ffi©SffliJ6^6. IBil'N'y KlcJ;^ 

tBSffimc^ffS-rsiaiUcti-^f^sitt, !B®*fto«s 

46, 7XMm6^tBagSF^SPlf(>t« LT7mtrs^ TIBil 

[0 0 1 1] sft. jiSttic*^!b^t>sF.gs«ji»fsft 

[0 0 12] J.X±roJ:3tc, -a)itt(7)Biu^toi*i)e-l 

P±0»*^®F^M-¥'ii«)MttibM6t^ t.\,^-z> tcmmif^ ^ 

^^LTL$3<!:C^3 Fp^a^^S o ft, 
[0 0 13] :^?(C*l?B^«6*i^*§gB^:&^fi£-r^lCSo 

[0 0 14] s-r; ^^^3l^©-1'>'^7s;I>y hiBiiffl'Tv^ 
ffl* tiT t^fco e: (D-r V iiX^n°pftttai^ t ©T-^ 5 
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<D^:gtt^iPi±*-a- cfc ^ i: LTmmmmo^yy^m 

i^^^zt 5 i: <!: t Itaigt lRl±* C t fi'T 
* ^ i: 3 frfc:&*Pl.^fiT2|s:^B^«^^-r 5 

[0 0 15] ^Z.T:-:^mm(DSmts <7)[r]±SI>~ 
[00 16] 

[SS«fi?J*-rSfc46©#S] *^RS©'r>^v^i'y h 
F<h^ f3fiSji»©'>%<<tt.-SP=&llPf^-r5l)Pil#Si: 

V<7PaiR^^Ka (ml • m-2 • m s e c " V2) AM. 
0~5. 0<D?ftt=&^U A^C)0<t s^200ms e 
c (t s <D#tt^Wr§1'>'>^ii 
ai LTiBa^?T3l3®lS<!:> MI3f3^XStc^JL^TIB 

^6^^^to^^fciBg^i#±<o^^sE^cs^LTlui3})Dil#lg^c 
[0 0 17] BuiBiB^'S'y BuiBRtajpA^e'rv^' 

[0 0 18] *fgP.S03t3— PCDitms ■<y<7^f±tii 



mt. Bi^lBB1©fB^ixiS^cfcl^TlB®s<^TfcnfcfBgi 

'4k. fylBmSroMcWLTl'X'^RtiliLTlB^^^T 
3^2 (DlBeig<!:6^e&^ d t 
[0 0 19] cltDli^ts MlBlB^^-y K6^6ttaj-r5 

V'J'liRTOIilKa (ml • m-2 • m s e c-1/2) AM. 
0~5. 0CDi|$tt^5&U 0<ts^200msec 
(t s : ii3SK;lFJife*.) Olttt^^-r^-rv^T-^S 

[0 0 2 0] %Tz. iyf3J]PiiXSlC<ty. MIB^IOIB 
[002 1] «ufBm20f3giXS». giiiBm 1 a)IB@X 

SIC J: y qtaj^tiz-cr v^'jB'fiJfie-rsfBfis k-> vf^ti 
< tt-B^5ft'«ssy^3es^^:•<v•?©I^taJ^^^3o 

[0 0 2 2] ^UTv iufBBirolBiiXS<!:BufBm2(D 
IBilxSliv f3Si^n5'<*Ii#S<ifi!6-r^iB^K'y h 
ijlBmi©S3SXSi:ijl3m2©f3iSXSit::J:y 
*lfflM<!:S«<fc3lC'rv^*ti:ajLTi3SIK'y h«fl5B£ 

[002 3] MI3S 1 (mmiMtrnz^ 2 ©ib^xs 

®*f73ii^fl«S«= 

[0 0 2 4] sfctt. BUB3mi©iBSxetiif3m2© 
iBSxett. sBS*tiS'<*ii®^«ifi!6r5Ba®K>y h 

m^:&lRHE5SoTm^K'y l«33*lcF^3ll^n:/t^- 
VTiE^«tT3Ji^t£«, 

[0025] fijfBm 2 ©IB^XiStt. HulBm 1 Of BfilX 

min ^ y p±a3* n/c-r > ^b^iBSi^flsrtgP'Njis ltc^ 

^F^lC'rV'5'CDi>taj^?73. 

[0 0 2 6] mmiummit. tim'^'v K^ittgf 
V y -y t . Ml 3+ + y -y v*~^i^aE:&ip] tc>a ^ T^* 
t^Mm^mt^^u HijfB+-v y v-'cD^s^tcHuiB 

i3«5'\-y KlCcfcSIB^ttf^^ff 3->y Zib^-r^^WfB^ 
^gTS^T. Bui3})Pii#Sti. HuiB=<^+ y -y v-^^S 
ic J: o Tluf BIBSS's -y LTiiB^n 3 ffi^^^ 

BUiBt3®jift<7)BBSJiSi:S*f©iSA^61lDii-r« J: 3 ic^ 

[0027] ijIBm 1 ©IBSXSi: BulBm 2 ©iBgxa 

[0 0 2 8] ttc. :^mmit^'J. -rV'J'^tiiffi^Stt 

^mmt^iim^mt^^t^iEm^m\,ztsif^-<y<7 

HB®:&aT-»oT. MIBlB^^-y KlcJ: y> IB 

mmw±(owi^(Dmmzii lt. o<ts^2ooms 
e c its: ^mm^mih^-.) mm^t^^y^^ 
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[0 0 2 9] mtmm^mt. wmBm^-v m^u^ 

[0 0 3 01 B5IBJlPfl¥ia:tt-b75'>^t-^»'PiB^T 

[003 1] wimtmmmit. wmEmi^w^'M'Ji5\pi 

[0 0 3 2] ^-oDJi^. litlBiBS'Ny m^ssmm 
[0 0 3 3] luEUPfi^stt. mmEm^y kics^lt 

[0 0 3 4] mmmm^mn\a^y=7yyii—^T'S> 
[0 0 3 5] *fiwttx Jt^wffiaTfB»}gi*^jp«i-r 

5^«S*ffll^S««6v fB«;gJS(DlRl±<!:Sfe<Df 

[0 0 3 6] *58Wtt. simii^TSo^^mss^omm 

•r5^:i:^c:J:tl^ 'TV^O-lii^lBfiSttrtSPWlHtiSti: 

ct y . aiittfljs ^ -r V cD-aii^iB^iiai^spwiB^® 

icJfiLMiET-fll^T-l' C <!: J; y iBii 

c: i: A^T:* . $ fc-r V -27 JjgttlB^SftrtgpicS^ LTt^S 

[0037] 

[0 0 3 8] (1) fc— ?lcJ:«jia*iJ1iBi 

mii. jiiiit^*-rS'r>-j7a2*iBgJif*:-e^sfs 
mm 1 ±icttaj lt k-> ^^mmLtcm-^cD. t—sf 3 
©^isic cfc -I- > '>-;igci-a^«ffi(7)Si^=&i5i0«T i> iii-r- 

[0 0 3 9] m (a) imwMMz^LT^y^^mi 



Lrcm-fy<>mii. iii:-asif?iiuttaia-es«o ib 
mm 1 ±ieid:ai7r*ifc'r V'5'5ig2 tt. iBSiiE 1 (ommiz 
mmu m^a5***tcj£6^oTfBS*ftio«iii::f>t« 
■rso mi (b) ti. iB»iffiia)Sffi±ici'f^Lfc'r> 

■j7-iS2a©««l^ilieWlC/T^-rilT'$5„ I3^1©« 

E±^^^^^^Lfcf >-?-;iS2 atiii-siciB^tti '\<^>1jS 
^miht^. m^ (c) i.t^y<7^2 ammm i \,z=M.m 

LtzVim^Tntm-Z&V. 2 blit-^f 3?:ffll^Sl^T- 
l3^Lfc^^a)'r>'?)g20-ljittSI^.TxL. 2 cl*t 
3 ^^t^TiB^^^T•p/i:Ji^(7)'r>^•;S2 

«*/x.LTi^So tk. '<y<7m2ccommiz7iiLrcm 
mb' It. -fy<7m2bti^mamT'WLS-i^tircm-^ic 

[0 0 4 0] iaiic.Tx-r«iroiv 'r>^5iS2«fB^i 

tt^WrS'TV^A^SSSo Ell (c) izm^'yiz. 
t— 5t^ffll^&L^7■|B®*^7ofi:^l^v 'TV'f )iS2 btt 

tmm 1 cDJi* :^[^©giiT!r d 0 * T-iiJir So Lft^ 
A'iS^ b— ?3tcj;yiB^iffii^J)Pii-rsc:^lc<fcys 

'>'-S2 c w>i)i^iB^tti cD^^TDiRiro-;??* d 1 icshx. 

SCiA^f^So mi (c) lOTRTcfc^l^. t-^BO) 

uamiz^ v-(y^m(D=Mmmmi^n^^m(D--Dt l 
T »s Ticidommz j:^-(y<7 (D^mmmmm tf 5 n 

ffiSPT'® > ffllig;13i{j«lSitrtiT 5 C i 6 *i 

So 

[0 04 1] j:0J;51c:, k— 5i3lcj:SliPf^StTac 

ticiUs ■<y<7m<07mm7LEmm^m■i^:^^(D 

[0 0 4 2] ili-liitt-<>'?«fiefflLTiB 

as=&s-5 Jt^iciiM^ fR)±* -arfc t -r S t ©T- 

feS!b\ J.XTlc*a3itt'r>'57^fflt^ftli^(cfcntS?l 
Mk(0mi1S:y^t)-XlKlZ-Ol^TtmT'li&^tm5 0 

So 

[0 0 4 3] mso (a) lil6lC|RloT'<>-5'-;iS 

A^m^LTt^Sli^^/Wo 1115 0 (b) li'TV'^JBA'^ 

*sica#Lfc««*/T^t-o z(Dt^^y<7im±-v^y 
<7}&m(m2iS(om<DFm)itri^o ei5o (c) i±at 

Tt^So ccT-atciisA^sk— S'-tcj;yi^4*ns 
m<Dwmizj;:vmmmmt^m-^*i. t'^'o-cy<7<Dm^ 
tiSii^tiSo mso (d) i,t^y<7»m(Dp^mzmm 

Lfc«^^/Xxfm7-$S6\ -Yy^roStCTk^O^^lc 

J; y 7<o8i«ip^©^*iii^T£s <!: ^ swa 
^6'«ec:yt;:<<6So ^^Tm(0^i:^mz-(y<^ti^ 

•muz<<rs^. ^tcmmiSi^?Lsn^ztiz^or 



(7) 



1tgl¥ 1 1-1 2 9 4 6 0 



[0 0 4 4] jPfaicSfcoTtiv ^±riJi<.m%i3^ 

[0 0 4 5] *^MJ^tcfcnt5l'>'?®^fi)6<t 



1. Y (-flP-) 

c. I . ^f-fu^' h-rxp-se 3gi5 

7-b9^U/-;U EH (JIH3f^5*/U) ISP 

7k ^SP 

2. M (^HfV'j!) 

C. I. 7->-y KU'y K2 8 9 3SP 

-^-iJHjiJV 5BI5 

^t'J<^''J^-l\^ 5SP 

7-b9'U/-;U EH (JIIBf^SA;!/) 19? 

7j< 

3. c CyTy) 

C. I. -Sf'TU^'h^/U-l 9 9 3SP 

^■'J-tr'JV 5SP 

5^?|-v*^'j3-;u 5SP 

mm 5SP 

T'-bf^uy-zU EH 0\M<rZtjM ISP 

7j< SSP 

4. Bk (M) 

C. 1. ^yU'^h^^y^' 395 

^'ij-t'jy 5SI5 

^« 5gP 

7-fc!9^U/-/U EH (JIIW^r = *;U) ISP 

7k SSP 



±fi(o-fy<7izisi^T. Bk'r>•9^c■^l^T^i±ss^iJffi 

E H^ 1 %J)D^-52:<»:lcJ:Ua^^lfil±?-&Tl^5o 
[0 0 4 6] 2:(7)J:3lc*«ijij:fcfj-5'r>'?tt. SSJI^S 

ui]-;k mmtjiEt. m-(tynmyS\i.mT3o^T-\2 
^uy-;i/ (7'-t:^b/-;u*jiiW77'-i'>':r = ;5yW± 

^{^fJPLfctOTSy. xg^U>:t++>-'r K-2, 4, 
7, 9-xh7P<5^yb-5-T'-»-4, 7-v>":i— ;U 
(ethy i ene ox i de-2, 4, 7, 9-tetramethy l-5-decyne-4, 7- 



diol) i:3e«S^*tlfct®T»«o JJ(T. 

[0 0 4 7] 'r>^©jI3lti^1m2afcy©'rv^« 
VT-afilv B#r^ t lCfcnti)V (mffitim I /m2=fv 

m) i*:^lc^-r cfc 7 % U X h iWc cfc y tis 21 i: 

[0048] V = Vr + Ka (t-tw) 1/2 
fcfcLs t>tw 

^ > ^ -;S6"^fBlilftaS±lc;iST Lfcil^gli. -< > ^ 
iB^jgttSSroHQSP^J (iBSi«fli:©aS<7)i|i^0SP 
tci!8iR*ti50AMfiA,<i:T'IBgi««#rtSP'Nttei: 

wet time) ^ *ODF^©IHli!]iSP'^0i!BiRS!ti«V rT»«o 

^y<7ySi(07srF^oymmm^ t w^sias s^fc 

I^F^ (t-tw) 02»©1llltib«<JLTjiSftVA^ii 

[0049] 7-b^U/-;U*'<0%. 0. 2%. 0. 3 
5 %. 0 . 7 %. 1 %(DMa\,Z-z>l^T. f^fS t (m s e 

c) (0 26^(01 mi^tit^'<y<7o:>'MMMvt(om% 

1113 (a) ic^st. ttc. mstt-(y<70)'Mm& 
\/tcom%^m3 (b) izmto ms (a) 33j:u=iii3 

(b) A^SB^SA^^cfc^le. 7Hz^U/-;UO^WSiJ^ 

Sjitt6'««L^<i:l^;^i>o :&3b\ la4^^:,T^TS^^^#/■cll 
gjtt. 6 4 g /m2, 1!*$?) 8 0 /J m. 5 0 % 

<> m^(D±m^j^^y<7tLT(D^n^n-0o ^tc 

j2BtF^T:-fB^iSft1P«3SPlc-ajl-r5eK^5t-6. MSE 

(Dm^m\±^y<7t LxroeM^jt^o 

[0 0 5 0] J.X±CDC:<!:^gl3Stflil4 8=&#^.L^)b^ 
[005 1] $-rB'&f^ffl^-y:SL^Jt^=&#:^T*^o 

*i«iS*6-r. l^*3i*^;ll*il^F^tw (wet time) 

fSo H 3 lCfcL>T|Bl-iS±© 2 0(7)11^10 3 -SSflJa) 

'tCD^XwtLTnkto ^LTjiji6'!4S$oTt±IB<D 



(8) 



l^mW- 1 1-1 2 9 4 6 0 



$^4 0 0~5 0 0msecS)tT-S5o CO^*.*t s 
(swelling time) tt^. gl3 ^^:^3t^TMI-^±<7)2 
r:3(Om^<Do-5mWh<D^t stLTTnto Z.Z.T7 

i:'r>'?a)attc>Rfr5;ititt6^iRi±-rsft:i6. jitiB^r^ 

w, t s3!j<SAKSoTl.■»^^ 1 %T(*HtJ^i:&i>o 
CdT'^-fe^Uy-yUSfi^O, 2~0. 3%®»/5:y!b^ 
5s 7-b^lx/-;l/ft3B«liJ]P-r«lEL/i:<)Vtwi:t s 

S*-r«tw, t sro^#i:LTil4 8tc5'xro iil^T' 

mm(Dmmi&mmmK a .t LraLfctott^ t sjjt^ 
-fy<7 tik^mmmmmt^mi^<DT3c>^t'^ t s ^t-i* 

[0 0 5 2] ie!S%f%S^ LT»IBgi3IISPSl^(cffi^ 

[0 0 5 3] mut. 7-b^uy-;i/©#*iij^ic5>fr 
V '5' (DmmmmcDitmim k a ^ ^ ^ tjb 

i)„ Kafflli. :?U7.f-'i'^£ (bri stow method) tcj;^ 
jS»(7)«]W-lJi1tH^gMS (m>¥««SllifFF/fii) ^ffl 

iC^ffll^fcffi¥^^LBP (Laser Beam Printer) t. 

[ 0 0 5 4] El 2 ^#sB-r^ tfcA^s J; 3 ic^ itmmL 
[0 0 5 5] mMZTrsLtcja'^mimw^^mmr 

!?: Lfc <!: ^©'T > cO-Sil1t<DstMCJS l^fcEn!?:^^<D 

y -;KD#«iJ^^lii|-r i. s: <!: ic J: oT?Tofc„ 
[0 0 5 6] 04^^:^it^T8^«l^ili^SS (OD) Sfe 



cltlCjRfr^aSftt^&miftLs ini^B7jctti:BfBSil^ 

[0 0 5 7] iii46''6. ii-'5'(D^m\,mt>e>tmm^ 

6^S<&«li<i:m;l]§ (OD) 

SS»ttOt^-rtitlRl±LTl^.5C<!:6W5„ 
il#)igl::SSLT?^5<!:. 7Hz9^U/-;l/©^^iiJ^ 
6^iiJ]P-r i. ^ T b - ^ O^^tcj^; L; /cil«)tfl)M 

*^^^:|l-r'S>a»'^^^^:ot^T*'^<i:. 7-b5^Uy-;l/®# 

[0 0 5 8] ZOiiiots-^mt. ^S^^>i3ltt(7)^l^ 
-r V <7 c: <!: ic d: y . f B^iiatcl'it^ U fc < V I* 

■■6l::i3®ilfiF«3g|5'\lS«M*&t-St.0G)> t:-^tc<fc 

Cttcjcy. BBgi»SF«3SPT-a&oTtE®SiKSiS6^6-^l-^ 

[0 0 5 9] S£oT. **JS}K«l::<J:«i:. 5i2l14a)ffi 

©ffiTti. fB^MtrtgptDaBlcJfiLMiMT-'ry?^^* 
y (*IBgifftrtgP'\jIJl LTL^^/c46. IB^tEa®±lC 

J;5fBSSii^(7)^1b6'^fg^ Lie < < ^:So 
[0060] 04 iC/T^TJg^d; y s 1 / \°X (IB^'N 'y K 

^SStlO. 2~0. 7%s »$L<«!|!?J0. 35%~ 
0. 5 0%S)glCllSt-*iIilt<feU. fBaSli®SJt<t 

mmii'^^tti^7Lt1}iot'>^o tils, ±fB®H(»3l!:J5 

Hz^ u / -^uro^wiij'&rofii^'f > ^ffl i-\ m.mz l; 

mii<DlB®li@E*fBg-r^c:<!:*«T-#^o fiU^ 

If. su^fBS;'iit*'«sm*+i^iiiiSE*ias-r5ii'r> 
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[006 1] 2^^^a)llfiiEfl^S(c£(t^^ Eiiji 

[0062] 

[a1] 







jmh*m (X) 






~1. 0 


0. 0-0. 2 


40~ 




1. 0~5. 0 


0. 2~0. 7 


3 5~40 




B. 0- 


0. 7~ 


~3 5 



<7j . rSiijgtt^'V^j (7)*tl^tl^c•^l,^T. Ka 

7-b^U/-/U^*a (%) s aE3I^ (dyne 
/cm) ^S^LTl^^o 

[0 0 6 3] ±faaic*5tt5K afiltts Buai<ocri:< 7 
[0 0 6 4] CC"^. ri|£JiStt'rV'5'J tLTS^* 

tcmmc^i-^TB.»iSii^s^m6nrcmm (o. 2~ 
0. 7a«%) (7)7'-b^u/-;i/*^«-r«'r>^T'S 

[0 0 6 5] i^CTv I^E-SttfJ^jSmc^^J-ttSJi 

■tyu;!^ (c. m. c. ) t'^so^ctmae>nT^^^. 

tC)Si;TiSgS5-t;b;ig (c. m. c. ) ij^^t^o 
[0 0 6 6] 04 7(i7j<lC>i>fr^7-tr5^U/-/K7)^=S 

Jg (c. m. c. ) imo. 7%l?$SZ:<tS«t3A^5o 

z.<oz.tt ±iB««3*is* s :m^m<oimm 

y-;U©BIS5-b;l/-3iJg (c. m. c. ) Jcytfit^SiJ 

[0 0 6 7] W^li. ±IB©« 1 tlS^i-ailtt 

■<y<7^mi\ t - ^ tc J: §}lPilSlJ»^^^ o ti B^ttf^ 

3 il <!: ic J: »J . -r V'J'-JSro-^ji^fB^ffiaEA^S-^ 
Stt-rv-^^ffltv t— 5'lcJ:SJip|i»5?foTIBSS 



[0 0 6 8] Mz. t— ?tcd::5})P^Mffll%ff^TfBii 

ibf^«e3«^©. fB^?^^^^J^;l;fc^:l^c•pl^Tx =& 
afB«:^jC^fi"jic^ifTijiB^-r5» 
[0 0 6 9] (2) iBg:^iCicr5L:/'c'rv-?©jiiia)Sy 

9b<ommTM. H - ^ ^ffl l^Tf B®iift5-l)Pf»-r ^ t i (C 

j;y-<>-9©fBasiia'\©-;iJi^«5:^s Rmmtmmt 

[0070] (^sijw^*^:) 'mo^y^fm^mi&m 
ttttj-rsz ttcj; m^(o-fy^^m^f&mMz^ 

[0 07 1] 05 (a) . 1115 (b) (i, 1 -;iS(7)iy:tti* 

•^SiJb^iB^iia 1 ©asicffigg uTf^s Lfc^^^4iiewic 
s^-rnT-s^o ii5 (c) . ms id) It. 

iHLtciim. 1sJ^xf^y^m'^Bimm^<DmmlzmmL 

(c) iz7n-i^iix?,2-o(o-<y'ym\t&^vmmm^m< 

(OmVitm 5 0msec ©B^F^MT' 2 •p©-!' V^aS 2 

3SLfcJ;3lc7'-t^U/-;UCD^^*^*^0. 26^6 
0. 7%. J;yff$L<(ii^0. 3 5%6^50. 5%S 

H^t t-^? 3 (cJ;oTiBS«ft5ML/-c1*«T"r>^ 

js^ttaiL, ^y'pm<omm&<o».isi5^Knt^'^ 

[0 0 7 2] EI5 (d) leS^fJcdlC. 20©1'>^'-» 



(10) 
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5„ ms (b) ms (d) ^imt^tt>f^^^v 

[Z. 40p lfl)^'V'57-;iS^1lH|T'«:aiLfcJi^t. 2 0 

1. h2) A^MS^o '<y<7mmEm&mmizitmLrc 
*:&iRiic-iji-r5ai*:&/jN?<-rs:i<!:*i^iiSL<. 0 

5 (b) , ms (d) *J±K?LT3^«i:, l^ficD-TV? 
fBg»t'\05jl]l©as?*'>^ < -r « d ««T'*S C t 

©a® ^c^^f « l/c >r > jtswb* i ©iii^ti«± uss* 

[0 0 7 4] 1116 (a) ti-<V'?RtaiSVd (pi) 
5^■r^fB®il^^^:SiS$«t^^if^f«Lf^:m^D'r>^•;ig<7)it 

^^mmt^tzist>(Dm-^&^<, me (b) . 116 (c) 
1*116 (a) <omco^ms^mmt^mT&^. me 

(b) (iRtaJSV dOD'r>'?-3S2ib''litiif tlfcttte^/Tx 
(Vd = 477 r3/3) tt^o me (c) li'TV-^SS 

i:U R = 2 rtLTW-gLfco ^/t. l3aKlfttc®ggL 

®»*S (S = 7rR2) , ^(Dg*:&h (h=Vd/ 
S) 7•aLT^-^5o 

[0 0 7 5] 06 (a) (CfcL^Tv AF (liJ777"5' 
^-) ti. 360dpi (dotsper inche 

s) (om^m-vMm^n^m-^. 1 K'y hemicj^-rs 

'r>'?;Wi&4i)Siy^^aLTl^5o 360d 

*?i:-r«i:v *0DfflffittiK)4 9 7 0. 2 5Mm2T'aB 

46S#J^«/^— bVh-raLTl^S (AF = SX100 
/4 9 7 0. 2 5) o CO!)AF®fi|]!j«*$<SSHi:Bif 

1 0 0^S;^51i^l*s fBii«lcf^eL/j:l'V"?HS3b'«Bi 

[0 0 7 6] 116 (a) (Omzii^t. Ii±aiM^4 0p 

^0«*liM]7. 1 A/mT-$y^ ttttim3b^2 0 p 1 ©Jf 

Lfj:»m©g*3!j«^#Ls \m-(y<7m(omi£if'Wm. 

F^a5'\©jiS©3!5*<»:&5„ ^©ft46. 40 p I ©-TV 



^« 1 iHlWRtajTiBliL/cJi^is 2 0 p I ©-O^JS 
l?2|H»ci}H-TiBSL/-cJi^tTtts •?-©'r>^3a©» 
^©ai*tt^«©**«a<&5o B3a!©J:aic. IBSi^ 
Sffi©>StMiMT"f y "7 ^■^m Lfc*i(<f Bgais«^ < 
t^Zt^T-i^^Tclsb-. 40p l©'rv^'5iS*ttaiLT 
iB^^^T■pJ:tlt. 20p I ©'TV'i'JSlCjiy 2!hIIc» 

So 

[0 0 7 7] ±ai©ci:^tc. t-^lCcfcUIB^at^&JjPii 

[0 0 7 8] (ate?T-ss]^:&s) ±a5L/i:^jsijEn#:ic 

«tT-58lfiElJ:J5l^Ttif6ti5t©TSy. 

TEl7teJ:tflSl8Sffl^,^Ti^lBfl■rSo Ei7ttiti)(©'r> 

^S^BtP^S^fc < J: i:^ < ail LTtttii LfclJiJ^^-r 
t©7\ g]7 (a) li20©'r>'?-l!b^ttai?tifct^« 
^S^vLs 117 (b) li2-:>©'f'V'?-;iS*iW»1©a® 

[0 0 7 9] 2'D(D-fy<7mtmi(>Tm-^mrsm. 

^t^ OmsTtttUS-tifcJi^x JttcttlU^nfcf 
*W«l ©F^gPlc-lSf SJ:^Jt.i5ttx mittttiJ^n 

?.'r>'?W3@«fti©a®t':ija'r?.= ^©js^> 2 
o©'rv-j7jiifi<iBa5)!fii©aisit#«L/-cii^iis ei7 
(b) ic,T^-rj:aic. t3im«m±iz2r3<o^y<7m 

'r>^5iS©iB*tai<3S:y. USSiLTfB^rtSP'M 

[0 0 8 0] cnic3>tUT, 2-:>©-i'vi7aS*+5J%Bt 
?Sm. m?nm 1 #^fct^TPl lifeStclB^ Lfcli^© 
m^msiCTTit. us (a) liJtlCRtliJ^tli.'rV'^JB 
©tf^SI^/T^fo Rtai*ti/c'r>'5'>S(*s us (b) (C/Xn 
■Tcfc^S::. ^©'<v^-;iS3b'!RttU*ti5J:yttijlci3««t 

^^mcmmt^ot(Di\^mT'm8 (c) [cs^xtcHdiCs 

^©'TV'^jiSAMtB^tiSis E18 (d) ic^fcfc^ic 

fBg!ffiF*9gi5'\©-lii©-^*3b'**tlJJ(±aS< 

<. 2-3©'fV'?jS©-aS*i3S*liaia6^6ait^teBl:: 

[0081 ] se^T. ffiis©-r>^'-a*MiL:(saij:««a 
T^mt^w^s ^^©•o^JB^ttajrsBtp^F^PiS: 

+»lct5< CiT', 'f >'?jil©5IS=&i3®«f£S®6^6-^ 

[0 0 8 2] ii©J:o^. +»SBtF^M^3bWfitenr 

tiSt©Ta&Sib\ t:— ^^iStJ-T-fv^awiB^ffi© 
gg* :&iRi'\©a^^«i^« cfc 5 icf s c: .hTilStt©© 
t^'r>-?:&fflt^T^>l3i^S)t«ii<rs^:<i:fi«T'*sfc 



(11) 
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46. ■o^^mmm&^^'^mmr^mm^^ib^^t 
[0 0 8 3] i'i^^mic^^smioio 'Mt^ T-fy<7 

•;iSTXiJ77 7"5'^-*iM 0 0%J.X±<!:S^*S?±IC3* 

[0 0 8 4] mmmLfc^wm^iD^it. sb^mmo 

b-SISffll,^«c:<!:^EJ:yS!lllit?^i5^^S^:^:«i^^ 
[0 0 8 51 09 (a) ttia:iti»««1 OOP ItD-O^ 

•;iS«tttisLfc«ys,TxrEiT'ifeSo i o i a i o o p i © 

^tlSK-y f>«SLTl^5„ $fc^ 1 0 3, 1 0 4ttPl 

a(7)'r>^jiSAW»±ic#«Lfctt^o«ffiSs las 

[0086] [§19 (b)l*100p lO-l'>^'S2 5p 

1 <D-<y<7T^^Aym.^Ltzm^w:t'm:%^o i o i 

1*119 (a) 0^S?<!:l^+»-'rX0<S?-^^>U 1 1 Oti 

2 5 p I ODl-V^jiSlCJzoTfFM^tl^S h^SLT 

L^^o *fcs 1 1 K 112. 11 3\tmm.(n^yyM 

[0 0 8 7] 116 (a) twT^Lft«lcJ:Si:. RttBSA^ 
1 OOp l©Ji^©Ky l-Swl (RX2)tt$?I11 
5. 2Mm. BBSi!«lCf*«U/tE^OB*tt!!&9. 6 /l/ 
mtS^o *fcRta{a!!?2 5 p I ©Jg^li, K>y hgw 
2ttlS?l7 2. 4pm, ■?-oa5-tt*«J6. 1 jumtSSo 

[0 0 8 8] — ■p©'rv^5iST^iy777 

•i'^-AM 0 o%i:^^iS«±(c, [!t£iJ«a)/J\*6-fV 
<7^S^mm.^iiiL7:T.'JTyT<7'5l-^^ 0 0%&JiK 

[0089] (^S[|i]©IE«STil^=&^fi!6* -ar^i^^) 

»^J•TfB®«^T3;^^c^cOl^7l^^Rs■r5o 

[ 0 0 9 0 ] El 1 0 tt, 1 lHl©IBSlc J: y m^®B«© 
X'J7'73'^'4«-*1 0 0%<!:LTI^*fi=5«IJ*lMBB 
-r^HT'S^o 010 (a) ti, ti— Sf3lcJ:51lPii:& 

iB^ffii±(c«Df©'r>^5iS2:&a:ai-r5tt»^ 

aUTl^'^o Ell 0 (b) «ttttJ*tlfe1SI»(D'r 

saiF»3a5'\ji^*ii5s-r«o 010 (c) i±, 01 0 



( b ) TVT^ Lft-f 2 e A^IBIi«ErtgP'Ng32 Lfct^c® 

gg*d2$T-rV'J'*i«JiSLfc«?!8 (2f) 

[00911 0111*, RfT^<7)fB®li«i*2lHHc5Jttft 
iBa!lCJ:oTJBBE-r5*S*iJiB^-r«0T$«= 01 1 
(a) I*. 01 0 (a) t\t<^t-. -<V^5iS2C753-5 

RitlJ^tlfii-l' >•?»(*, 01 1 {ay^\.z^M. 

2 g cfc 5 ^tnm Lztm^ 1 P*ga5'vaji=&fj*&-r 
1- v^jB 2 il^iB^ffi©as^^:^^fg Lfcam©s^ I* 

h6TS**ii)o 01 1 (b) t*. 01 1 (a) T-Rttii 
^nfcr-y^-m lB$i»gl5'\5iilLfct^ag (2h) 

^d3^T";iffiLft^*^*5^LT^<^■5o 01 1 (c) 

(*, 01 1 (a) T^ry^jiSSttajLTft^Sm^l^F^iSi 
mk\,z. 011 (a) Ti!taJS-tiS!b^-3/-c'f>^'3S€'tt 

ajLfc«e!8€a-r0TS«o *0itj>i.^Tt, si^icm 

S««««aLTl^«o RttiJ*tlft-('V^'ji2(*, 01 1 
( a ) t ll«tts jSiSf 2 g ' ics^r J: r> tcfBS^Et 1 OS 

Ifi^iffil W>fiBLfca^<DS*t*s 5tO01 1 (a) 

[0092] 01 1 (d) (*s 01 1 (a) s 01 1 

( c ) O 2 IsHc^^ttTtttbTt-n/c'T V^J'JS 2 1 

^! 3t!:J:oT-l3SA^a]:^6*xT-^^ d 3 ^Til^Lfc^K 
ffi^S'xLTL^So CCT-. 01 0T^,T^Lfc<t:9lc:i|H](7) 
iB®T'-fV-?-;SS«ttajLTlEgLfcJg^t, 01 1T5^ 
L/c J: 3 ic^aisIlciJlJ-TiBti^tf ^fcJi^tT'l*, ^ 
ti^ftO'TV^jS^ji^-rSgil* (d 2, d 3) 
:5„ **lf*, 01 0(7)J:3lc|«ffiUrctii1HCRtai*tiS 
-r y 1 jslWiBMST'^TRtai LfcJf^s l?!f« Lfc'T 

v5'-;isii±)b^m^-r^/c4f), ^toiW^mw^n-^Ttm 
m ^c1^)•aLfc'f v^)iSw^t*'*^iS<^oTLSL\ g 

M t LTlB^ilSCDif T*-:^lR]0-;SLMiiS^ T-'T V A'^JIjI 
LTL$3fc46T^^o c:tllc>i<tLT, 01 ITS^L/i: 

cfc^it, mmK^\-fT'^Z(r>'(y<pm^^m^^o 
mm\.tdm%. mm-^\mK9t^iEi[i:h-(y<;ym± 

»mm-^ C t A^S < X •< > 5iSA^lB«itwa® tcf^t* 

iB®ji)e:£^<r5c<tfi«T'$5o 

[0 0 9 31 (3) ffl!|i4'rv-?ltJ:5IBg 

mn-fy<7<D9*-r4ie>irmn-(y^itisi^T'i, 

^, ^!|4'r>'>^fflL^/^:«^i:^*S^531^^^«t^JSS 



(12) 



^mW- 1 1-1 2 9 4 6 0 



[0 0 9 4] 01 2 (a) It, \^-'S'^mi^t{zmm. 

[0 0 9 5] IB^|ft1±lC«:ai?tlfc^>-?iiSti. 1 3 
1 iCS^t cfc o icfB^tt 1 ©rtgPtC^g* d 4 ST-ajILfc 

mm <DPi^tsi:mEmm(omm±immt^ztiz^ 

5o Sfc. IBSaiSl OD«ffiT*tt. h'y h 1 3 2lZjiKt^ 
[0 0 9 6] Z.1Cl\m\,X. 012 (b) (i^ t— S!€ 

ffl l^TiBS*a 1 *ijpi^ L fct»;8gT-^fi'r V ^ ic J; « -r > 
^•;iS«fBiiffii icj^LTtttbLfc^W'rv'j'ro-iJet^M 

Us -r > <d-;§j«(cs* lt^sk l^' 

6<'5:*o 'rv-?A^iBS*ftF»3SI50jf**|pllt 

[0 0 9 7] lai 2 (b) ^^:Jil^T. sB®i!itt1±lc«:aj 
^^xfc-r fB^iSi51oaa±tcl^«Lm IB 
SlttlOl^SP'N-aJl^Mjife-rSo CdT. k— 5f3lcJ: 

y ^IPfl^^T ^ c t J; *J ^ «fti'©7kiJ6'«^^-r * c .t it 

LT»i(L^~6<^ys ^!|s4'r>-?«^SiJ<!:<»:*,lclB® 
!l5F«3gP<D-^tMSS 1 3 5$T"»JiL^<^So tfc> IB 
eift0«HA^51.«<t, ^l|i4if!i?tt^fJ<h«lclBg«tl^ 
LTl^5fcA6. IB^at<7)a®±tcl*a*4if4?*Mi 

^)^y^m^m.^ ©rtgP'vo-lSif^-^^^d 5ic«] 

[0 0 9 8] Sfc, fB«BNi«iiTSrc K>y h 1 3 4l::-3 

il i: A'iT-^^ J; y -> - K F ^B^t^ Z. t A'«T' 
ilWi. IB^ilft1<7)affiWvfgLfj:'r>"?-;S05 
X X -y i>'gi5ic{iaf :&-(y<7(DlDt'^^—S'(0l}m<Dm 

[0 0 9 9] (.A) mwLo^y^mmuTE.mr^m 



^\,z. \i-'Si^mi-^Ttmmi^mmLT^y<7(Dmm 

-r5li^a)^ «feTlBS!-r5I^F^F^I10Sl'MCJSi;/j:Sft 

[0 10 0] :^mitmmLtcmf^m.(r>-m\zr:>i-^T. 
mm) 1 1*. ma? 5 A^ajf a* nrepi^sp 6 ^srsf 

!Mt*;h;g,„ *^9JT•l±IB^«<!:LT-gS^^:l^<ffll^6n. 
icJSKJtifclB^^ K 8 A^lStt 6 iBfi^ •> K 8 li 

->7>id:ajg|5C, ^^V^i-fV^^tttii-rS^-tfV'Sfti: 

u^^o *i5imii'>->R±aj#ia<i:LTx -rv'j'ic^x:?. 

(OK:h^fmLT-<y'>(D?i:lii^no. L^toi*^/^7VU 
i>x l>:)JiC^«ffl LTl,^«c fB@^-> K 8 (* 3 6 0 d 
p i 0!)ft?«)g«jfS. /X;KDlEi(]Ji5SillB7. 2KH 

z icia^* tlx + + u >y 7 B!is?j 1 . 5 ©T^sea* 
[0101] (simfsmtmi-^m^nm) sf^ sfeT 

iBSr «'r V^5iSa)I^SF^Il3!j«Sl'^Ji^<OBB®i^Slc-3 

[0 10 2] 01 3ic^.Lmimmm<Dm 

Rtajgp K K K 2 tc J: smfelBSi^. + iJ -y >>'0P- 
^atBt^^:^T K1. K2{cd;;5IB^roW^PlliSi5 

5 0msec titmm^^mrsmmx&^. ^tcti^- 

fV^RtttigPC. M. YlCcfc^lBfilix UttidJgPKI. 
K 2lcd;5fB^^Sl!:^<iB»^gBtlc'<Tofc. -i-v-? 
<35ailtt<!:l3^il«;i^O)^iS^. t— 5? 1 0 iCct^jD 

ii-S)g*sss•t^fcJi^^!:ot^•^■. m 4. mi sictv 

fimE«2 8V. 2 0 V. 0V^:L/i:Ji^^^:ol^Ts^ 

'r>'?4>057'-b^U/-/K7)^=t^*^0%. 0. 4 
%. 1. 0%a)ii^ltOL^T5^LTl^5o tei. fcl-^'\ 
©WiPmE^© < LTcl53 1 — ? ic J: ^ J)n»i;S)lA^S < 
S y . BlJPmjESi 0 V (om^lt t: — ? ic cfc ^JPii^Sfc 



(13) 



1 1 -1 2 9 4 6 0 



[0 1 0 3] igi 4ica3iNTv mmt^mmmmm^^- 
room (m%^mm) -es^s stattz-t^i^/- 
;u©§^*T'«So ^Tcs mi 5^c^3l^T. mtntKm 
mmm&^moDm (mye^mm) x-m. im\t 

[0 10 4] 743:9^ U/-;U®^^*)b^O%0'r>-!>© 

i.feoD'r > •;BA''ttttj i: •< V ®3itti)i^5-4 l; 
«*^$^o. 4%^gi:-r^z:<!:lcJ;y. J±®MODffl 

[0 1 0 51 ^fc. m^6li.s \i-^^mi^rcm-^t\c 

- ^ ^ffl t^Si^Ji^ i: 7 O D a A^SIK 

B^-r?.0T^2Bi.= Ell 6 tin 1 4 iC/TxL fc^m{t»-:5X 
<f77T«ys h— ?'\cDllOfilEA^2OV0i:t,!:O 
V (t— S!*ffll^&l^JS^) 0<!:*©ajiSi:s t— 
'\©l]PiimE««2 8V©t;*i:0V (k— S'^rfflL^St'' 

[0 1 0 6] SI 4. 01 5SU=EI1 6lt5^-riem«t 
t— 5'Oj!iDiiS)S«^<Lfc:&*'«0Dffl*J:yB< 

[0 10 7] (i3^F^Pi^^< LTSteTiBS=&tTofc 

[0 10 8] *l|g|T-tts m^ 3lOTxLfciBSi^S*ffl 
UN, + ^ ij y 7 ©««]ODfB««*lf leHttajSP K 1 . 
K 2 ©l^■rn6Hc J: y Eg=&ff i\ + y 5? 7 

mm^ 1 a^I ufern©* + '^(o^Ktsi^x. Mtt 

ajgPK 1 . K 20^L^■rtlAM^:J:y«teIBg^^Torc«!l« 

[0 10 9] +-V'J 2 

^tT^T■5MfelB^©Btr^F^ll^^^1 . 5#<t:J±tJWM^-^ 

KH^wmt. ||0«:ajgRO2[H|a<DIBgt^Sl^l^ffo 



[0 1 1 0] m^fk^m^ 7. ill sit^^r.. HI 7 
8V, 2 0 V. 0Vi:L/-cJg^lc-:3i^Ts ■?-ti^'n7-b 

<f=7-7Xtbio Sfcs 01 8«. l]Dii#S;T$5t— S! 

©T'-t^^uy-yuro^^^ii^o^/o. 0. 4%. 1. 0% 

[0 111] ^fc. HI 9[t. ii-'Si^m^n:m^t\i 

f^-pxtb^i. t— 5''soDl)PfBl«E6'«2 0V(D<!:*<!:0 
V (k— Sf^fflt^ftl^Ji^) ©i^W-aitMt. t— 5! 
'\©llPil«E!!j«2 8V©<t:*<!:0V (fc:-^'Sffll''St^ 

[0 1 1 2] HI 9^%^ts k— 5''SOM«Eft^2 
8V<DJi^s 7-b^U/-/UC0^W|iJ^*''0. 2~0. 
7%. #IC0. 3~0. 7%CD<!:?tc. k— Jz^rffll-^S 

[0 1 1 3] HI 7. HI BStfHI 9lcmt^^i. 

k— ?<Dijpf»5at«ii< Lfc:&6^0Dffl«<j;yK< 

■r*. Sfcs 7-b5^U/-;b?#**-t^T5l3itt^if«) 
/c'TV^'T'SoTts k— 5ilt<fc51lPiiSS«'if46?)2: 

tT'v -liaiisroigu^'rv^'.tBisii^roiB^ii^jiit^ 

C t ii^T'* « C <i: A^b*^5= 
[0 114] $fc, JtW^L/tHI 4, HI 5lz^.t 

m^^^^timLtcm^. 'r>^*©7-b5^u/-;b© 

^^*tk-^0)l]PiiaM> k— Sf07«yx-5^S<!:© 
^m-^H^^Tltnt^t. HI 7s HI 8tC5TLfc 
ct; y ffiu^iB^jiS^^BltT-^ ^ s: <!: 

[0 115] $fc. HI eiiHI 9(D^^=&JtiJLT 

)t^<iS^-ri.s:<t:lcJ;y. k-^icj:i.jlpsifl)?ai^^ 

J: y s< iit»x^. tmm&^M < j: .t a^t- 

[0 116] «fc. faoA^-'TVftCcfci.li^OW 

my.''-<y<'^mi^^^tt. k— sJicjcs-o^oiBas 
sisftP^gP'sflD-i^^jai^sslisit.fcys tcc3^<D^4*a] 

[0 117] ztix\ mAyy\,z^^iimtti^—<y 
^\zii:h%mt(Dnmsm\z]Z'.\ztzm^<D\z\:,di.ai^^ 

^mit^t. HI 4. HI SlC/XxL/cfiyT'ttH'TV'? 
It: J: SIB» <!: * 5 - > •5' J: Si BSJ i: OB$F^fSPiA'<Jt 



(14) 



?tli¥ 1 1 -1 2 9 4 6 0 



^tect^fB^<^:*^|W|-^*Be^t^Tfc^^Sfc46. 014. 

0 1 5 \z7n {.rMz^^ti^m^^z. zdi.(o%^mmiE 
[0 118] ±i&<Dctf^i. m^y<7iz^^mm(om 

mBm^mib^rcisblzltmai^iii^K 1 . K 2(tJ:5tS 

mmmfsm^S:<u m-fy<p[z^^m^tt}^—( 
y<7izii^m^<r>mn<o\,t[^9f-^^ *mx^tcisbizit. 

m-fy<7[zj;::h^smtti'7—fy<7[zi:iBm<0^^m 

[0119] J^^±©^:i:3!)^6^ mLO-fy^^mmiii: 

KF^i LTtt. ^S^fiiJtc^tf fc J: a 'J •> v**^ 1 a 

^fr«B$F^ frna'^-wp-ttiiigp-e 2 [sUB^-rsffifi^ 
t.s?fflu#5/-c46s miizTTsLtcmmmmcDj^vizm^ 

[0 12 0] $fc. IBSSI5<DlS7a(RlW^lSElcS*RSLfc:g 

iaw^mz^i-^Tit^m&(omimmi^ss.mmizsii]^ 

f «o ^C0fc46> «St©!BSi'\y K«fB®«E©jl»3l:&lRl 
ti, «teTfBSS^tT5B$F^F5ll*iSSf««lfi8tLTs 

mmm(Dmmmmmmmmizjz^i:rcmiMttmmri 

[0121] 112 Ol*7;U5'r>'?'r7©fBii^B©S 

ttajLTf3li«ffa'fV'?v»i-y hlB^:^^=&SKffl"ri. 

jeofc^^lRllcltSMm LT^fe©fBg!!?RlHglc^fiE* ti 
5t©7»5o C©Elte^x-ritfi£Ttts ll©'rv^'«Rt 
ffif^fBai'V'y KK Is Klt'TXP-, ■7-t*>^'s 5/ 
7'>©#fe©'r>'5'lc^ti-?ti*HS-r«fBiJ'N'> KC, 
M, Y*'!«JM^;U H 8 1 izn^t^^oMlfStlTl^ 
§fB«^-y Ffis IBS«Ja©^<ilct)fcoTttajP 
*^MlS*+iTl^57;b5'r>'?'r'7©lB^'^'y 
5o #lB»'N'y HHcli. -tti^^tiRtajPCiilc^El/T^© 

«Ei»^8!#:=&p«3aL. ii©mmii^j^#=£)im-rsc 



5S-S^Rtaj5--t5t»©T-a&^o SIBSS'Ny Fli, MttM 
iatuS«3&lR]li:. ■r35:t)-Bi3®Ji«:©lS2l:&lRHciiil 
ic, ^ia©«:ltiP!8«-5iJlcM.5CJ: 5 IcfSltStiTl^^o 

^/■c. SBSiiiS=£JS3iir«aisiS'^/u n 8 1 (ii> ku:^ 

©'^iUhTSUs 2ia©P-7l 8 2. 1 8 3tCj:-3T 

jiftT-S^lBgSStttt. -M©Uv'XhP-^1 8 4(cj; 
•:3TIBlW^<!:oT«S^;b H 8 1 1zMVih-^n. IBfi 
KA^6©-l'>'>«:ajtcJ;oTfB^*tis 7.H'y:^1 
8 5±i,zm&-^tl^. *6tC1 8 6l*lBa»^«2i^iU 
h 1 8 1 lzm'mtstcibC0iS'< KT-£i>o 
[0 1 2 2] IB^ffi©})^il^^T^fc46©L-'S^<!: 
LTs IBii'S'y FK 1 i K 2 <!:©F^. fcJcO-IBii^'y K 
K 2 tlBSS'N'y KC,i:©r^(c> /NPy v^V^t:— ? 1 
8 7 a, 18 7 b^ta^tT0^5, H 1 SlcS^f ^fiET' 

mLrct\ :^^mzmm-^mrfm^mtLTii. ibs 

ffi©iBSS©«»61]PfSl*ff 5 b-5t Itfigenst,© 
Tli^<. |g|2 0l«:5^Lfc/\py>5>7t:— JtlcJ:^ 
Tt5?iiiieS^fflUi5t©T'»«, #1^, 
^7©IB^^Smfct^Tl4, fB^lft*^J!S2l^;U t>±t<:tt 
a?tiTffi2l3-n§fc46v iB»ffi©KBtct— 
'5;^fi!c<i:1-^<!:^S*^«Sll::SS/c46. 02 OtCT^fJ: 
3 ^IB^atJ 6 1)P^^^^ 3 ^ -r 7© t: — ? C 
tSWtLt^ *Ellcfct^Ttt> IB!i^-> KK 1 i:K2 
©ra, fect:tflBfii'\'> FK2<!:C©r^lcigtt6n^t- 

^i©a« 1 LTt^5*i\ k— J' i#©f«Mi-);sL: 

[0 1 2 3] E12 0t::5^-riia©<ifiEltfcW«> M© 
'<y<7^^m^ 2 -^WIBS^'J/ K K 1 i: K 2 i:©Sg|lt 

«LoiLTL^*o c©s§sjs*, gstcia^^tisissi 
)igT-iBai«)5j««3ii* t^5l^p^^c»•5L^T■^i^t- s c t 

lcd:»A m-(y^^^\^tU^m^'y FK 1 tK2T'IB 

^■ri>Btr^p^PiA''3iS^o -p^y. M5E©<^;3^cfB^'^ 

•y KK 1 TIB^Lfc^. ^<fB^'\-y FK 2T«feTfB 

«=&^T3ST■©Bfr^F^Pi^1. 5#<!:-r^Ji^. %m<& 

J;t\ ^/c, l212 0^c^L/c:^ifi£^cfel^T^i^ M-O'J' 

^^tat^tm^-y FK2ti/yy-fy<7^oi:\iit^m 

m^-y FC<!:©SiBiL l ^SEiHL oiSlJIlUSglilc^ 
tBS^-y FK2TtBtg*nm i^<iBai'N-yF 
C-?IB®*ti«ST©litP^F^Il«fc< i:oizmmLTl^ 
5, C©«fiElcJ:tltf, IBg'v-J' FK2T'RttiJ?tl/l:'r 
V'J^ jiS3t)«»«SgiaS!NirtSI5'N^a L/-c«!KTig!< IBS 
'N-y FC^^c^:SiB®^i«^7b*l«ft46^ Sfe'rV'i'lcJ:^ 
ill!©Jt»©lEi:*L«ffiML, SifSHS^iBfisr^c 

[0 124] 

immwn ut. :if:mm^mmpimrfts^m^mizm 



(15) 



l^mW- 1 1-1 2 9 4 6 0 



[0 1 2 5] 112 1 liti^-yvysiiiiiommmm 

iRl) lc^^LS*i^6fB^^tTl\ IB^j«ftT-SS:/U> 

hila7 0 7^ilil*^t^^t-Y:)^[pl (Iims:&[ri) tc«S2l* 
ti5o s:0EllJ:fct^T, 7 0 1 li'N-y K:^- h U v'T 

(K) s i^yy (c) . ^-tr'v^! (M) . -rxp- 

(Y) !!)'«^-n^tliS46a$+lfc'r>-J7^f>'?<t, 7 02 

[0 1 2 6} 02 2tt. 02 1 iC/T^f ■7;U^/X;U'N'y 
K7 0 2lcia5'J?*x5-7/U^/X;U©«?SZ*lRlA^6 
/TxL/-ct.(7)7-«5o 02 2lc:*>l,^T. 8 0 1 if^jl'J'^ 
•y K7 0 2±lCiB5'J*n*Tyl/5^/X;UT*JfeSo 02 2 

jlt7:^iRi X lc:jlA.Tl7< <Dt!:)!^ X;H*fflt fciS 

[0 12 7] Btf02 1 ^#»§f i.i:> 7 0 

7 0 4©ffiia)P-^i:<!:'£>tt>^'J>h«t7 

7 0 7:£Y3^lRllc|ffil^3M^Tl^<o «/-c7 0 SttJi&iSlP 
:^iJVhffi<Di!i&S|tt«ff3<!:i'£.l!:. 7 0 

3. 7p4iiiii. yijvhiffi7 0 7*a]^«tai'Jt.i& 

fcfo 7 0 6tt4-3©'r>^*-l>'JyS^*SjtU y 
UVhililtlcCtie ^i^glTr A' U v^T?«S= 

roiHl»^«S <!: otitic imos^MT-m LfditS© 

*-A7K-:>"->a> (h) ictt<s-rsj;aic«m*nTi.^ 
V*- 7 0 6 it. y^}y\' ft^Bi ife* ti5 1 > El 2 1 tc,T^-r X 

;^IrHC^»iL«:*^6. Tyl/^yXVb'N-y K7 0 2±0n 
X;U 8 0 1 cfc y , iffiH±tC*i D 037U v 

[0 12 8] 02 1 (eJJL^Ts 7 1 Ottk-^iT'Sy^ 
v;l/^yX;l/^-y K7 0 2tt>[*i6i-r5fii:SltiBS*ti 
So y'}yvm^mt. -^}\/=f-yxi\>^"j K7 o 2i:fc: 
-^7 ^ O(0f^\,z-y^) yhm 0 7 iy'Wi&lEn. fc— ? 

7 1 0 ti:-/U > 7 0 7 > hffi«7)SS>f»eJn 
ii-ri>o ^tc. 1 0(i. ^iU^/X/U-^y K7 

0 ■i(ii±T^\z^mmwmz^^-t^mn<n-7^iyv 

[0 1 2 9] 02 3 (a) tt. 02 1 iC^RLftlBSJSP 
^msm-c.7r.\.tz.^<ryT:1h^o 02 3 (b) tilHSO 



0 1 tiX;5lRllC3t« U 1f=7-j^<Ji^v K*- K'J 
K©3i^«fi!fflLT. ^^a:&lRllc5Bt)fclBflHiJS2 9 0 

^^3^LT^'J>^-^^T3o 023 (c) i*. 2i=ia0£ 

^aicJ;SIB^5/T^f'£>©T\ 02 3 (b) T?:ruvh 

Lfc^. 7'j V hiift7 0 7 0isjMi«T^D-rx -rxp- 

(Y) , 74f>-5i (M) , 5/7> (C) ©'^•>K*-h 
U v•:&fflL^T. ±^iS*lRllc»^/-clBfiS^lSS2 9 1 

[0 1 3 0] 02 3 (b) \Zws\^tz.Wm.2 9 0tm^T> 
(c) l!:5^Lfc^^2 9 1 .hlilil-W^lsEf-Sy. *<5"J 

y^*l»<fl!3©felcJ:5IBgi:*. ^-ti^tisyoi^a 

[0 13 1] :?'7•y^'^EJ:«IB«««^Tt)*^/^:^x 
>> 5?3B« ij - V LT55?0±^« fi«M*&*tl5 ^T'OF^. 
:^5'y^'TiBS*nfc^iattk— 9 7 1 0(cJ:oTSa 

So 

[0 13 2] $fc. 02 4 (a) ttfc^ 02 1 ICt^L 
/clHli^M^ISitWlC/T^L/ctCDT-SSo 02 4 (b) 
liliH]@cD±^»!:<fci>IB»^/T^-rt©l;\ 'N'^' K*- 

h u •yv*^ 0 1 ^x^riRiic^* u y=7'y<p(r)^'v Yti 

- h 'J y v^KOa^^&ffiffl LT> i^S^lpHtTSo/tlBS 
^JSE3 0HC3tLTy'JVh€^T^= 02 4 (c) \t2 

U > hat7 0 7 ©j|!65llttfirt>-r. 1 HiOi^a 

twmK^'v K*- h 'J V 5?7 0 1 *x:&iRiit^au 

^T^lRllcJSofclBS^SJS 0 2l::StfLT:J^U V ^S■^T 

[0 1 3 3] 02 4 (d) \t. 3[alg©i^g(cd;SIB 
ii^/Xx-rt©T\ 02 4 (b) . (c) le5^t"2[Hl©i 
^itT-y'JV h Lfc'#. -7') y Vm 0 7©«]IHitTto 
-fXP- (Y) , v'-tf>^ (M) . i/ZV (C) © 

Wm.29\\zn\.T^^)yV^'i^o. 02 4lOT^Lfc^ 

[0 13 4] (mi ©HSfifilJ) 02 3. 24 \zmi^Th 
J: 3 35:iBS*a©II^Efi<J^^:■^l^T^ * 6 icPHilciK 

B^-rso ^■rsi©iiS6«ijicoi,NTUiwr5o 0 

tifcttSl^/ N 7 ^ V -^'T-. 2 -;ig©^ y A^steT 
mm^tircVim^'f nxjvy^y 3 •jbo'T > ^ 

S«SteTJi$fiE3-nfc*?«^at:^©«?^«T^tl^tUT^ 



(16) 



<^mW- 1 1-1 2 9 4 6 0 



[0 13 5] ^^vy'J7(D^ms(0M^mm^y^ 

KDfV^JBl la. lib (^25 (a) #Ba) 
a il <h S < + ^ U 7 [Rl tc^S Ls TtiOfiSlc 
JKDBttcH-r'V'^^IIPiajgPKI. K2A^6Stj-'g 

iiffii ici$]ttTm2<D'r>'?jiS5ttajL. smb^^ k 
-y h 1 4 (02 5 (b) #ss) ^mmr^o m^^j 

•yv^7fi<i3ft:&lRjlc^*LSt;7L©&Bl::a!l§-r«o ^6 

tc. +-v'j7-:;^703[Eiao3ES!f?fft3*u At-'Tv 
<7 {i/Ty. ^-^y^. -rxn-) ^^RtajgpCs m, 

*RtaiL*7-IB®fflK'y hi 5 (02 5 (c) #pa) 

■b^a-y^^b— jii ott^iEfasu ^m&^^mmL 

[0136] Lfc6^oT. ©aiSIO^^IJ^SioT 

3^?>ts m2 6iz^^t^oiz. ^-ruttajsPKi. k2 
^^cfc«Rt^li3b'«^7^^=la. ^tl6^s+■^'J•yv^73^j«a^i■r5 
1. 5«>©F^i]Di^*+i«o ^©iiDiiiciymiO'rv^' 
5S1 1 a. 11 b(Dwm^^(D^mmm■^tu m 

gPKl. K2ici::g,t±^imt>tu SIlO'TV^Jill 1 
a. 1 1 b<!:fi*5«t:3l<:S2©'<V^3iS!!i«mfie**i 

5„ ^n6^6> Bt;++ij'yi>'7j5<aifr^i. s^o 

F^»Pii?tli.o cldLT. 112 5 (b) lc5^-rJ;3tc. 
HI 05'r>'?-;gi:m2<Di'>'?-;iSi:lc<i: y HfecDlB^^ 
K-y hi 46'«^fig*n^„ tttUgPC. M, 

6:^35— fV'^A^tttti-S'ti. ^(DUfecDlB^ffl K7 h 1 
4<!:l?Sjgf «*^-IB^ffl K-> h 1 5 {m3<D^y^m 

5-fB®ffl K«y h 1 5(mmzmLx^i. mmon^m 

[0 13 7] &Ji(OWtr^itii:^t. ttHJgPCs M, YA^ 

eA^—rv-^ij^ttttj-rssT'ij:. rnKD-rv-j'Si i 
a. 1 1 bti3g>F^. f^2(D'<y<7mitT. sfpmmm 

ti. ^iiffii a)li;^75-|Rile:J5i'^Tti«®3fifi^te'r 

ODTS^fcfe. 'rv-?3B«§aiiSai<D«B5±l::i!!itSlcgg 
•r5Citt3B:<. |?S«-r«*7-iB®ffl F-y h 1 5iJli: 



[0 13 8] c:<7)cJ:3lc. J; iB^iift 

■<y<7mm<ommi}'^^iti^tti,iz. -rv-^AW*^ 
e-^t^ffisicffis-r ^ 3 •ijitt'T y<7tmm<D^ 

If « 1 ^ ii^ (omi^MiLT^^o 
[0 13 9] '<y'pmm^. 5^mz^!n(D-(y 

iiliift1'\(Daj2A^i8ig|*T*»oT'b. ^TLTL^Ttl^ 

[0 14 0] (f^2(onmm) m27it. :^mm(om2 

2 0 a o^SBtic 2 la g ©n-f Rtaj <!: * 5 — f > 

[0 14 1] trs.t>^^ ^mmo:)^^^^Mt^T3^■ 
^ts S-fHttHiSPK K K2ltJ:5ttai6^Rt3tis ^ 

'J V 7 jb^a^-r^ 1 . 5 fixnmmiEti 

5o C©JjPiilCd;y|l-<>'?5iSl 6 a. 1 6 bO^jIlS 

2tEj:«2iiiaa)ii'rv'?«:ajt^ ttajsec, m. yic 

HfeOlB^ffl F'y h 1 Si:. RffifSS^-tBSffl K-y 
hi 9<!:6W?*iSo ^ro^v ■^liy:^^+'J-yS;7«« 

[0 14 2] *IIJ(i1?J(i. 2 |Hl@<7)^«Bt 

\zm^y'?y^mimiE^^tt'^\zti^-tmm k-> h 

1 96^J^Jfi)6?tiS,-^,W^)b^mi©llffi^J<!:M^c.Tfc 
y, ^0DfficoiS^lc-:>l^Tlimi©*ffl«iJ<i:l5!ti7-$ 
;i;iT-2!H]acoll©lBfii:;^j5-©IB»A''|Sl-X+ 

■- IB®* tl« BU l^H'T I* tilJJft* ic-lJS L T ^c46 

T\ A^o^^u- K^sfeu;tt< i^it^am i ©nis^ijti^ 

[0 14 3] (S3©lt«l«IJ) 02 SB. *^0fl©m3 

[0 14 4] fSfc-e. ^S*S1 WS51 *^<h-:5T3^ 
S^'HttttigPK K K2^^:J:Sl^ttiiA^^Ttot^. ^ 

tiA^6+i' u >y v'"7*^a^f ^ 1 . 5fi>(omm-^n 

So e:<DllPiiltJ:yil'r>-?S2 0a. 2 0 b0^ji« 
T\ UtaiSPC. M. Yjb^S^^-'TV'i'JbMttSS-tl. H 
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1 tmmt^ti^-imm k-v k 2 2*Wf£*n«o 
(om. ■¥>i* u + -vu -y v*~ 7 t'^ms.t^ 1 . 5 «>©F^iipii 

[0 14 5] *«i5iJl*s iJ -yv*"© 1 ^SCDMMf^ 
(02m(Dm'<y-y^2 0 a. 2 0blCctDllfe«)IB^ffl 

K-y h 2 1 6^mfi2*tiTi^5*.a)3^3b^m 1 (ommmtm 

Ti-oTlS*). ^0D^60DXgm^•^t^T^im1<DllS6^Ji: 
[0 14 6] (m4(J0*ffi«IJ) 02 9 (i. *^w©m4 

[0 14 7] «a!«ii 1 j^^^toT^sts s-f 
ti. ^n*^ 6 + -\' ij 'y 7 fi<a«-r « 1 . 5 i^omm 
tti!bMTtotiSo ^nA^6. stf++'j-yv>'7)b^a«-r^ 

1. 5#(7)P^HPii*nSo c:^LT^ H'TV-J'jiStc.fcy 

1 1@(7)llfe(DiB^ffl K-7 h 2 5 *^^M*tLS, -r^l^Z^s 

feOlB^ffl K'y h 2 5 ,!:BilS-r**7-IBSffl Ky h 2 

6)!«gfi)6*ti«o ^-ro^^ ■^«y+-fr'jyv^7««ffia-r 
51. 5®©F^j]pia*ti«, 

[0 14 8] (msroUffifflJ) ^3 0(i. *^RB(7)m5 

DuiBg'^yK (Ei/Tx-(*-r) 2i5isoii'r>^ 

[0 1 4 9] ^ji«iro$Si--^«^<t-3T?^5<!:. *f 
MttaSPK 3A^6a)ttailCJ;yil'r>l?-;S2 7fi«}T0Eg? 

ti. ^n3b^6++'j'y-:>'76^aa-r5i. sf^xop^jpfi 

**i5o ^c:TW++'J'>v'~7A^^**n> mtttijgp 
K3lcJ:yil'r>'?-;iS!b«*n, 1 
i@CDllfe<7)IB^ffl K-y h 2 9)b^^fi£*tli.„ ^tl-tlWlBt 

K<y h 3 O6^fl5fie?n«o ^©S. '>S< 

t,* + y y 5? 7 3[j«a^-r « i . 5 #©F^iipii* n«o 
[0 15 0] (meonasw 03 it*. *58Wom6 

©IISfi«!l*/T^-rBiWEI"?a6So Ctitt, S4<7)llffl«iJi: 

[0 15 1] ^JlSaicDS^I ^^toXaj'S.!:. Mtt 

1. 5ipj>(DF^iiPii*n^o ^ni^ettajgpc. m, ya- 

5:^5-'r>"?6^ttai*ti. MMB^ffl F-y h 3 1 
g-ri.:t}5-IBaffl K>y h 3 2*W*ti^o ^CD^^ 
'>35:< <tt+^ iJ -y v^^ii^affi-rs 1 . 5S>©F^llPii* 

[0 15 2] (m7tDllffifllJ) 113 21*. *^Bfl®M7 



i^i^iB^'s-yK (05^xH*-r) §51 

ffil 1 i^^^t^X^^t. Hid:aigPKlcJ:«Rtai 
6^tTt)nMfef3gffl F-y h 3 36«*ti> U vi^' 

7jbWiit"i>i. sipjxDF^jpf^jnSo nw,x.. ^-^-'J 

-y9~7^^SLTid:tilg|5CteJ:y:tJ^-'r>-?-;iS (->7 
V) im^l£^tz^-^ + 'J -y 7 

+ U -y v*" 7 A^a^If ^ 1 . 5 #F^J5Pii7*-n^o 
t^T. +-^'J-yv'~7^^SLTttt±JBI3Mlecfcy*5— < 
yyy^ (T-tf>^) A^HMJti. + ^ U -y v'" 7 6^a^It- 
^51. 5#<7)F^l]nii*tiv +-\'ij-yv''7^^^ 
LTRtaJSPYlCj;^*^— rV'^JiS (f XP-) AW 
'>S< tt^^ 'J •> v>7fi<a«-r5 1 . 5©CDF^ 
SPfiStiS. c©J:3H:3IiKc»ltTa:tti*tifc§fefl) 
'TV'J^iiSlcJ:*; *7-8BSffl F-y F 3 56%fi£?ti5, 
[0 15 3] (m8©liaS«IJ) 03 3tt. *«IW©lg8 

+-\'ij-yi>(7)ii2iaco^*m;:. UttltiSPKSJjJ: 
U^ttttiSPC. YlcJ:y. llfe©iB«5ffl F>y F 3 6 i: 
*5-iB»ffl F-y F 3 7 ti'^PI^lcJKfie^tiSo ^ L 

s:n6«'>^<i:t++'J-y>'7!S«a«-r5l. 5 
jfsDOF^DPf^^nSo 

[0 15 4] (^90*]1<5IJ) 113 4liv *fgB^©m9 

!B«2oiait6tiftfB«5iia (mi 3#bs) *fflc^T^3 

^jfi1©S«1jS€<t:oTa^§<S:. ^-VJ-yv*® 

1 as ©mantle, URtajgPKK K2jij:i;i±aisi5 

C. YlcJ:y. HferoiBSfflF-y F3 8i:*7-fB 
©fflF-y F3 9,!:fi«[li^lt}gfi!6*n5„ *LT. z:ti6 
tt'i>5S:< U •yi^7]fii<a«r5 1 . 5«>©F^IlPii 

[0 15 5] J.X±©i5iB^tcfcl^Tl*v ''^w&.<om^y'7 
^col^T'ry'>•HSl»taJ^^c^)p«lLTiiJi•^?^»t-5 

^ il (t J: y . ff0^?©fR]±fcJ:y-Wl!: U^HW^'iJ 
- F©15S±<*:t^-p}*^6M#6tii)o 
[0 15 6] BulB^T©IISS15<Jrii> ^^-'TV'^'liS 

•B-r5J:3i::LTtJ:l^ *©lt&. *5-RtaigPC. 

M. Yicjcs-rv-^ttajmicfliAHcea^-reLT^e 

t}=7-^&^C. M. Y^Ccj;i,-f>■^7I^ttti^^T3A\ n 
3 Slcm-Tcfc^lc. mi(0 (*15imi2^-ro©) 
-RtajSPCK C2. MK M2. Y1. Y2^ffixrc 
iBS^'^•y F4 0:&^-rS'r>^7v»'x-y FIB^ilSSrl^ffl 
^Si:. +-^U-yv>"©^*lHia^i^^-rc:<t:S<ffx. 
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[0 15 7] mB^mmwnzts^^T. ^MMisi^ (^^ 

^mz-(y<7m^iii^ 1 [siffaii^ttx 1 y xyi/A^etD 
1 iHjcDRttiiT-j^s 0 p I tD'Tv-j'^ttaj-rso -0-?-:^ 

[tti^j«2iHI^T^Ji^^^:^i^ iyX;b6^6©1Iaia)ttttiT- 
20~30p iW'TV-f^tttiiLT. 5 0 p I M^^OIB 

K K K 2<7)2^igtts Ky h 1 OtCjsfLAilO 

><7S.lt 1 0 0 p I BU^TSSo 

[0 15 8] Kmm K>y M o^^:3^L^7btl««Stlsl© 
-r (is ^<im;fiKlJ:«fan-BUT'£., =FfttS 

U\ ^Jx.«"3 60X360dpi ©IBSiffi 

K'y y-^n^Tcint. mmzii.7 2 oxaeodpi® 

±iz±-fy^mmmLr!:'j^ ±^y<7m(D±ioMy 
<7mmmLtc*)LX'h) tctiu '<y<7m:k 

[0 15 9] m^'^mmmit. ^ewRtaj'sv K*«§ii 

lf> i^Ua (1/\°X@) icMttttJ^-y 2^JB (2 
(2/Ua) let, 3 1 OOHtttiS'N'y K^iSttTtcfe 

[0 16 0] 5 -Rtaj'N Kt^wu 29ja 

IcC. SJiJglcM. 45lJ^^^:Yi:^,^3®^^:lBSLT^)J: 

[0161] t<±©i5iWtt. IB^^'y Kib^lSIK*tift+ 

;l/5'r>^-i'>^0DiBii^'y Y^m^^^m^\.z^. 
[0 16 2] (mi OCOUmm) ^0«!1<!:LT. US 6 

it/Tx-r*^B^<Dm 1 oollSfifiy^^■pl^TiXT^^i5^wr 
cn«. mi ®att{ti'\-y K4 i m2©»w:aj 



•^yK4 2t. *^-I±ai'N-;'K4 3a. 4 3 b. 4 3 
c t)B5r^|ii€33t^TlBa*tiTl>«o ^StttU's-y K4 
K 4 2. 4 3 a. 4 3 b. 4 3 c tt. t^T^mkW 

Tfcy. gjiiilttlttCWRtaj'^'J'RcSEi:: (9cEP*Ir1 

^4 4*«i3iSLTS^o ^LT. ilcOF^Pi^'tt^jiffi*^ 
«2l*ti^©lJ:A^*^SB^r^ (fiiJxti'1. 5g)) Jb\ 

1 mztsi-^T -f V -? Sft'^tttti trtiT 6 ;^0'r y •hSA'! 

littiJtx^ST-roPtF^TS^o *^ffifjl::<i; IB^ 
ji#T'»5§ailSiO*^ii^sl^-:'i'^T#^§i:. HI 2 
9 lcrx-rm4<7)*tt!fiiJi:ll«WtcIi)*i^j!as*'!li*^x 
So tt;aj'N'>K4 1. 4 2 0)ET C-^^^SP) izi, 
tiiSf « J: 5 lc4z 5 5 ^ t— 4 4 «|gt:^T t <fc 

[0163] (mil OllB(i«iJ) El 3 7 i::5^-r*SIW© 

mi 1 rossgfiijt*. tuiBmi ooniiEWsittffi'N':' 

K^io^BSLfc^ifiKT-^^o t-JSto-e. Mttii^-yK 
4 6i:. ;b^-ia:aj'^'y K4 7 a. 4 7 b. 47ci:A'! 
F^Pi^^Jt^TlBB^nTfcy. IB^j®^*T-£^^iiiai 
<D&^ 1 ,■S^col^T#;^5<!:. 113 i izmmeoym^ 

mtmrnrnzmmrimmtm-^rt^. Mtttij'\'y k4 6 

©«T (jSSias) "PtJ^-^m^y K4 7 a. 4 7 b. 

4 7c ©^lutfiB-r* J: 3 tC-b^ 5 > •5' t — S! 4 8 5 

[0 164] c:©J:5tc. -l'>^id:aJJ^lc5^)SLT7iU 
7-r>^y K^lSSiU < V^RtajwmMWB^F^F^Ili 

^-x^^if. ^(07.^-7.izmm^mmf^ztiz 

dcU. ->iJ7;U^'r7<DiB»'\-> K^fflC^/c«Sfi<^Jtt^ 
[0 16 5] ^db\ El 3 8lOT^f cfc^lC. MfB^HM 

(7)-fe7 5 t— ? H immu^ 9 i,zmt>nTi^^ ^ t 

6WSLL\ ^/c. -tr^S'V'^t-^Hie'f-^^T. 02 
0tc.x.-r<fc35&/\Py>^>7t— ? 18 7a. 187 

[ 0 1 6' 6 ] (m 1 2 onffifiij) m 1 ©Hffiflij^T'tt . 

m7i\m2S (b) tc5tir2lslO±^*tcJ:y:^7-y? 
(DiS®WlB^^^T315<J^5^Lft:„ 5tle/TxLfc«<JT-l*. 7~ 

5 2 miBis-r s n i: le cfc y . 75 o;i 

T^-tlS K-> HRl±©'rv-?<7)T^^ffl]A. 

2 lHl(Di^*7-^fiE* ti§ J: 5 . ^ti?'ti©±^* 
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[0 16 7] 1113 91*. m^^m^\^^Tsm^ni\ i 

T\ 8 0 1 li's-y KlcE5iJ*tl^/XVb^5^LTL^§o 

[0 16 8] HIS 9 (a) li. -^'V K<!:s ^tD'N-v Ktc 

V'J'JiSlt.fcy. 113 9 (a) ©»?©32,^lc K'y h*«fl5 
fiKSnS.. 03 9 (b) V 03 9 (c) \t. 

5o 03 9 (b) . 03 9 (c) ^*^ ^i-y^-yt^t- 

!b'«ftS^Tl^«o E13 9 (b) . 03 9 (c) -m^\t^ 
Sfc46. ^tl^tlO^/X'-Sz-V-^f^^lt^TIWICffimiCiB^ 
[0 16 9] 0ffiT1*-?-tlf'tl(7)^aT-i3®*ni) K'V 

h«t36^y-^-r<r5fci6s 039 (b) fi*iB^*n 

3 9 (c) T■^*$iHI*ffiLTl^^t^RT^^tTl^^, 
[0 17 0] 2:oJ:335:/'?^-Vl::<J:yF^§l*l3S*^T 

i©lllifi«iJOJ;3S:?'5y^'©iBii (02 5 (a) , 0 
2 5 (b) lc:/T^rJ:3*±^f3g) Icjgfflrseiiit^ 

[0171] ^3b\ 03 9*lc^Lfcn(i, F-y hffim 

5 K-y h<D+t-i'X^^t'e,(DT«^t\ Sfc> F^?l*^n 

[0 17 2] (Ml 3(Dllffi« ^jU^X*-fr> 
l3^:^SeicMJSL/i:S 1 30SISSfiiJlC-3lvTSiB^-rS<. 
^y^^v^i 'y hiBg3&^lEJil.^Tltl»©/X/USiB5'JL 
ft77U^/X;U^>y K«ffli^SJi^. ^;U5^'N'y Kliiff 
liSMi::4USb-r<)^«:/X;b^te©l#5o*3!j«l^Ht 
3S:oT. §/X;U©'r>^'©«:ajl:-^ttaj*lRl®lRl*tc 

LT. ^;l/^X+-v><!:Pf«~tii.lBii:&5C)b^$§= 

[0 17 3] T;Ug^7.=^^>(7)*i*:^J«-04O^#BeL 
XWM^. 04 0 (a) ^CfcL^T^ 7 0 2(iy';U^/ 
XVU'N-y KT-SU. MaiL/c03 5©t©i:|Bl«7S 
iiP^©ffil«fk®/j:468ii©^/U5^yXjU8 0 1 icj: 



X;b8 0 1 jb^StttH^tl^'T V^JgS 0 2 (J-XT^ r K 

p-y^U-yhJ <ht.i^-3) <3D«»st3*^y-^-r<-r«fe 

46. 7;l/^/X;UA'y K7 0 2^ffliJ®ib^65i^Lfc«^ 
^mWlC5^LTl-^^o Sfc. ®ffl?*lSfB«S«Ml*. 
tij]SLfc02 1 icg^Lfc->i;7;u^'r':^©i3^gSTS 
^<DPiNBSm0m«iS-r^o ^-y K7 0 2d:yid:ai 
jnfc'TV'i'jiSs 0 2ti. 04OtC/T;-rJ;3l::. =&yX 

tt{ii6MTtontitt\.04 0 (b) lOTxLfcci;aicffiS± 
lc}i^fc:*:^*OK'y h6^iE^SffiSinS?i?ti. 04 
0 (c) lc5K-rJ:-5lc^fls:«lctjlfii»505&^-«& 

[0 1 7 41 uA^u %m!Mt9b\x.'mf<rziib\zjx 

<tlli;J:3lc:?^'JVl«€'LTL*3i:s 04 1 (a) ic 
,tn J; 3 le*ti^ti©/X;U J; y tttiJ* ti« -< > F 

P-y:^©*#*fcct:t;iR!*lc/^7'y+6'!4U. IS®±1- 
fclNTl*04 1 (b) te5^-rci:3lc«3i^n^„ dcDUl 

T'-J'^ - 1 0 0%^jS/c-tJ:^l^Q*ft©a5«ti''#SLfc 
y. $fc-;SlCiJ^Si-X±lcK-y hJb^M^y^^fcUv 
tMi2:©0**lc£6tli.1iSe^A^^^L/cy LTt^ 
5„ C©J:aSttttT-a3**tifcK-y h©«$yt*/X 
ybMtf^^lRllCjtifU 04 1 (c) ItS^Lfdl^^J^.!:^ 

y. seswicttx ii?gAF^©@Ta^fcisyT\ ctis© 

[0 17 5] -mc. c:©J:3Sj8Jgi*73*f«tLTJllS 
*nTl^«^^U5'X+-frVSiCS. 04 23i3J:lf04 3 

[0 17 6] c:©*^lc:<fc5i:04 2fcJ:tf04 3T^ 
U/c7y V h^J§J^^^i£*-t*S©tc?;U^yX/U's-y K 
7 0 2=&3Is]X+-V>LTl,^-5!b\ ^©¥»©4il^m 

e©^fijt* 2 /\°xi;-^mLTi^i.o c:©Ji^^;U^'\-y 
F©8/X;His ±4/X><!:. T4y XVUO-^VU-^ 
icWiStl^o 1 /X;U6M lE]©X+^?>T-7y > 

^JiB^JictJetv s^i?I¥^^^^F^5lt^/•ct©T-s^o ^lt2 
la a ©X+ ymm y ©¥5J©ii^x- -j! k y h ^ 

±©J:335::^y > ha*JXT»l'J:^y v hai^ifo s: 
©J:555:5}l'J:^y > hS^ffxlf. 04 1 T'fflt^fc^y 

yy V i~ia^'\©f^S6^*M*n5©T% :^y > h*ti 

/ciB#l*04 2 (b) . 04 3 (b) (CS^-Tcfc^lt^ 
y. 04 1 (b) lcl.i.d;3^ll®5^a®5?b'«^ygirfj: 
^<^^o ?MoT;igA7t04 2 (c) icn^tJ:? 
IC. 04 1 ©ii^<!:J:b'<6^Syil«]?^^o 

[0 17 7] (Bi Aommm) -mz^ 'r>•?^S5iS©t^ 

'rX5&SMpr«l&'rV'5'>>"i'y MBS^x-y F^fflL^^c. 
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*igi^(7)mi 4(7)Jlffi^J^c•^t^Tl5^w■r«. 
[0 17 8] m.^. i±ai-r^-(y<77m<o-*t-fx^mm 

(orni^um^^ nz^'j. ±'i^(D->t-< x<Dmri ^ ■< 

CD t-^f ©3 -Bm^O— t — J' LTtttii 

[0 17 9] c:oJ:3tc, ^ypmWin^XoiWs.^ 

^T'ii^5JKfiE-r^«IJ=£04 AlcS^LTl^^o 7 0 2tt 
'sv K«1iiCMlwT>Ln:ta)T% 8 0 1 KtelB^J 

[0 18 0] 04 4 (a) 'X-y Fix f-O^'V Kit: 

V^aic<tys E14 4 (a) OtS^OS-^lcK'y FA^'fiJ 
^TTtlSo SI4 4 (b) > 114 4 (c) tt. ^tl^nS'J 

044 (b) li. ^i<y*-/\°^'-Vl«l!:K'y 
F^gK^ycffiBlc h-*t'rX©:^*i.^ Ky h 3 6 O^fB 
m^i:.t^\z. K-y h 3 6 OTfB®*tiSt^esic K 
■y ^+^■'f'X<C/J^^t^ F-y h S e 1 ^-fBaSLfcfW^g^fo 
F-y F 3 6 0 i: F-y h 3 6 1 (SStHtfflffiWtSS/'?^' 
->T-f5Si?nTt^5o ^fc> 114 4 (c) tC-tJl^Tt) 
IWlttlc, F-y h 3 6 0*^ F-y h+ff X(D:*;^^,^ F-y F=& 
5^^U F-y F 3 6 1 6^ F-y h+ffXW'jN-Jl^ F-y h^g^ 
LTfcU^ ^n?-*ia)F-y FlilEl4 4 (b) tl*i£<D/N' 

^ - > cfc y F^B 1 tifct»j«i^.T> lt 

L^5c tSoT, F-y h+f I'XO:*:*^^ F-y F 3 6 0 lc« 
@LT5b'«i2lHl(DlBS^* (134 4 (b) . EI4 4 

(c) ) lcJ;oT*iffliWiSS<t5iBg**U K>yF-9- 
'rXoD'J^^t^ K>y F 3 6 1 ^^OL^T'£> 2 IslOfBS^ST' 
*lffiiWi:«:«<fc3lBfiS*ti5o 

[01811 *^W©fc:— 5'*Jll^TiBfiKffil*3gP'\®'r 

i2^-^mmti\it. iisi(D^^^tc<feyiBM^ffi±icRt 

tti^n^-O-froSA^JP^en. tfcs F-yF+>--fX© 
±^l^F-y h<h F-y h+^'rX<7)/J^*l-^ F-y FtA^^Slc 
iy:tbT*-+l^fc46 1 ll0ixl*T-|3^^+l^ F-y h(DX'; 

fiT0Df>g^=£/P-3l L/i:lBaii^=&JKfiet-* 1 

So 

[0 18 2] ^fc. *iliBlCjiffl*tl5IB®->-'^>X 



\m 4 4 ic,T^ Lfcfiijtci® m%sm 4 5 ics^-r j; 3 

iS:A°^-VTIBgi-r5«fiETi6oTt.<fcl\ 04 51*. 
04 4tl^1ilc. ±aL/-cK-y Ft>-'rXO^*«'f><7 
a^ttajpIlgSfBii^'y F«ffll\ 2lHl©i^S!B«-^ 

[0 18 3] 114 5 (a) . 114 5 (b) ■?-tl?'n 
SlJ©^^aT-iBg^^T3 F-y F0i3MOl5iJ^5^-rt.a)T- 
114 5lc5^-r<5<Jtis 114 4lc5^Lfc^J<!:(iF-y h 
+l-'rX(D^*l^ F-y h t F-y F+t-1'X©'J^■?t^ F-y 
iBS-rSA°^->6^S'5:St«0T-£5o H 4 5 tt.T^-ri?J 
F-y V^-(X<n±^\.-^ F-y h 3 7 0 <!:. F-y h+t- 
-rXro/jN^t^ F-y F 3 7 1 i:3b\ yX;b8 o i oE^iJ:^ 
IR] It ■?• o T355lciB«* tl« / - V icfif Tf 3^?tl 

[0 18 4] m^^\^Ty<ti'OtiWm/-'Tyx\x.is,\.^ 
Ttix *^fraa)t:— S'^'fflfTiBSiffii^BP'NO'fv^® 
>is=&ji|]{6'j-rss*i5tcjiffl-r« c tit j: y . i isi©±^ 
« It J: uiBa5«tis±itttaj*ti*-f v-j^rofis^ai^s 

ti. -JiS«14ltflg*iTaigffiT©F^S*fif3iLfclB® 

[018 5] ^fc. ±a?(7)iKB^T:-li. ^/XVHtiSltft 

^i^oti— JJWigidttcfc-^T F-y h-t»-'rX(7)S^i)-<v 

tt*-ODi>tl±i#S^iStts ^rotttU^S^&IEIIi-rsffl^ 
%*Jffl-rS£:<i:(ccfcy F-y F+'-'f X^^MRlfifeft^figlt 

[0 18 6] (mi SOltSfififl) :*lt'r v<7 LTs ^ 
i|^O3lfeS'JC0»lg*3i«®'r V-J'® 1 / 3 ~ 1 / 6 tt 
»46, lfei|Staig<!: LTtt 0 . 3 ~ 1 . 2 %<t: Lfdi8-l' V 

^«ffll,^T*5lw©l^*^sll^T■r5«|J^t•:>l^Tl^^B^ 

•rSo *^BflltJ:tHfjiS14-i'v<7«)}iS^t— J!©ii 
Itcfc y M-rsfcii). 1?J^«' 1 / 3 ©;i^O;iiJ-l' 
ffifflL/clf^. «^a^J■6=&^Ttof^tmF-y 

(10 0%J.XT) TEn^^Lfcli^s ^T^lRlltltUA. 
Tl£6^SM?b^'>%<^'J F-y hg*vjN*<?5:So z.(n^ 

m4 9iZ7jkt-i:5ltJ\^^'fh^(OOD (optical 
density) 6MgTL. lit*J^6MS;^f§o -7^. Hxa 

-^-1- (1 oo%j;y:*:T-3oo%j.xT) (oen^pT^m 
^'>•?05llte^r■s^^T3<7)T\ j^)i#f^<dsw5f^[i 

lt«J: SiSa^.!: tfflS -pTH 4 9 lt,W<l: 3 It O D < 

sy, ®Jii®^tfcL^Tt'><^'SB0OD!^j«ii<6^•^^f^^t 
[0 18 7] *lla^«lJ^tfeL^T^i•^'^>■?S3I°] 

It J: y 3 lH]«T'MfeJT-6T5 C tfi^T't 

5„ ^*ittk-'S!0iip«iitj:y'r>^*o*5J*'«^fg-r 

S fc»^Ji»T$ ■:3 T t -r > 'J' ^+^WSf i> c: <!: *^ Rl 
«gi:^:5)b^STS5o ^fcs ■<y<7»i¥^mm^l:'&^tc 
46, ^«ttfi<a»T'3&S <!: i: t, It--?^ gp© O D A^if < S 

So 

[0 18 8] la. 5|g'r>'J7*©IK:t>»HattaiJT-£ 
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;57-bg^uy-;u©^W«tto. 2~o. 7%aw«l 

<. 0. 3~0. 5%tt^(0t'^i^''Jn^H,\ (Sx ± 

[0 19 0] Mi'>'?©*'^ffli^fcia®ie^LTl±s ^ 
S|(Dt-^(D^#<hLTt*lll1 5^EI1 8tC3^LfcJ:3 

ici ow s e c0ffl:d^l^il#^^:#fflrtl^#»^n,^t, 
S < i: 1 2 0(7>«S^«!l©ili^■a:^^:o^,^Tt*SIRBa)Sll 

[0 19 1] 

jSl^ffiST-JSlit* tlT^WlcMXs 3!)^-:?fe*^»fi«S * 

iHi©'rv^id:ajicj;-3Tfl5fi£-r«Ji^it(*, jiai^F^o 
[02] *MP^^c^5L^Tfflt^^-<v•?©7■fe5^^y-;^ 

[US] *5gB^^^33l^TfflL^^'^'>'>Wa^^i^^^f^t■ 
[El 4] *^B^lCi5l,^Tffll^S-1'>'5'©)l3ltt (7'-b5^ 



[05] *|gR«<D'r>^7->"x'y hiBS^s«)5^«yEP?:^ 

[116] iJ|iJ9]#:*S;icj5lt5-f >^-MJtt^5^-ri21« 
33J:Ift5iS^ElT-$5o 

[Iii7] -rv^i^x-^ HB®:^aa)Stefj-5ep?::^iW= 

[08] -r'V'^v'i';' hi3ii73^CDSf®^:Sfeff-6EP? 

[iii9] 'r>'?v'x-> hiB^*^o)'jv;s-;iSEn^?5Sicfe 

tf^S-rv^jiSmfilJttSI^S^W^IilT-SSo 
[mi 0] -i-v^v'-x-^ MB^:&;£©«!!SiH]iB^ep^:& 

[011] -rv-fS^xy HBgi*^©»jiS^ilSlslfB^ 

So 

[SI 2] -rv-^v^x-y HBS*S©»i|St^*'fV'?5B 

[mi 3] *^B^icfci^Tffii^6n5fBags©-e<J© 

S4^IglT-£So 
im 4] iB^F^Pi©Jil^^lilHliBaStcJ5ttS7-tr5^L' 

[HIS] immmoi'^i-'mmsmrL^^i^v.-h^t 
[Die] iBg^F^ll©^t^^iSi[lHlfBti^^:te^t57■^r^^ 

[017]' fBSF^|il©ftL>«ai5liBSlca3lt«7-tr^ U 
/-;U^W*i: o Dffit©ga^llT'S«= 
[018] §B@PSil©£t^1ilfj[|llSB@(^felt^m^^^: 

[01 9] sHgFlll©St^^i»lHltB^lz:felt57-tr^U 

/-i\^^^mt. mmmtmmmmtooDmomtcom 

[020] 7;U^'r'>'5f'r^©'fV'5'v'"x7 hlB^^M 
[02 1] >"jyi\^'Si-<yo^y<7'Jx'y HB^HS© 
[02 2] 01 9©l'V^'i/-x-y hlB®gB©^'> K« 
[02 3] 01 9©'r>'j7i>x-> hlBg^SlcJ:SEn^ 
[02 4] 01 9©-r>^'v*x'y hia^iistcjcst-p 

-o©En^«ii*5^x-risw0T-sso 

[025] *^W©'f V^' i^x HB@:&a©m 1 ©H 

ffi«ijttfcn:^S'r>-?5Sjgfim«^5K-riKBi0T'SSo 
[02 6] mi©^]5fiif<J^5x-rui0^0TS§„ 
[02 7] f^2(Dmmm^mtm.mmT'^^o 
[02 8] m3©iiffiey^s^-riMB^0T-$i)c 
[02 9] m4©*sfiffii^5K-riMRB0TS5„ 
[0 3 0 ] m 5 commm^nktmmmT'io^o 
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[ii3 1] mecDmmwi^mmmmT'io^o 
[113 2] my (Dmmm^mmmmT'Sb^o 
[UBS] mscommm^mtmmmT'io^o 

[1113 5] *feB^lcfct^Tffll^6tl5fBiSilSOt.-5- 

•30«lJ(D$4?IilT-S5= 
[113 6] mi OWUffifJ^S^fUiP^llT-S^o 

[iii3 7] mi ^ (ommm^^^tmpmT:'&^o 

[03 8] ljaii#g:Tife^-t7 5'y'?k:-'5'©»r®llT- 

[03 9] SI lonmm^^twmm-^'^^o 
[04 0] mi snnn&m^mmmmT'&^o 

[04 1] B]#::^:m«5Jfi©-fi<J^/Ts-rittRS0T»S= 

[04 2] tm->^iimeii^i5m^^^tmmm-^^^o 

[04 3] jlf3iSii-|iJEP$*5S«Ot>3— ■:?fl)«<JS3^t"Ui 
B^0T-S5, 

[04 4] mi A(Dmmm^mtmmmT^io^o 
[04 5] mi 4(Dmmm<o$iW.m^mtmmmT$, 

[04 6] tJf3l50Dl'V<7-:>'i>>>iBS:^ai!:33(t5'r> 
^-M5fiEt^Si^5^N-riJiRS0T'»S. 
[gl4 7] -r>'?07-t»^^/->l/^*^<!:SS3S:^3i: 

[04 8] 'rv^©74z5^i^y-/u$*aics*fr«t 

w, t s0||fig*3^L/i:0TS5o 

[04 9] mi 5<ommm^rmmmT'3o^o 

[05 0] ijiji]itt'rv^'€'ffll^/'cfli^©31^©^*- 

Xi.^col^T<7)l^^B^0T'»So 

1 §aat (is^jsfls) 

2 m^<o^y<7m 

3 t-^ 

5 *s*fta5 

6 en^gp 

7 +-V 

8v 4 0 tm^^-y K 

9 ^'TKU-iU 

1 Ov 44. 45. 48 ■b^S-y^/fc-^' (llPil 
11a. lib miO'TV^^jiS 



1 4. 1 8. 2 1. 2 5. 2 9. 3 1. 3 3. 3 6. 3 

8 llfelBgfflK>>h 

1 5. 1 9. 22. 26. 30. 3 2. 3 5. 37. 3 

9 ti^-umm\-^y h 

16a. 16b. 20a. 2 0b. 23. 27 

4 1 mi©iittaj^->K 

4 2 m2 0||Rtili'S-> K 

43a. 43b. 43c. 47a. 47b. 47c 

4 6 MRtai'N')' K 

1 0 1 tS?^ 

1 0 2. 1 1 0. 1 32. 1 34 K-y h 

1 03. 1 04. 111. 112. 113. 13 1. 1 

3 3 -^y^^yS 

1 8 1 y- 

1 8 2. 1 83 P-7 

184 bv>Xf>P-5 
18 5 X h * 
18 6 ^^jV K 

187 a. 187 b /\a^'y^yyt.—Si 

29 0. 291. 301. 30 2. 303 IB^^S 
3 60. 3 6 1. 3 7 0. 37 1 F'V h 

70 1 'N-v K*-h 

7 0 2 -^)\/9/X)[/^'y K 

7 0 3 

7 04 ffiB()P-7 

70 5 i|i&3ln-7 

7 06 ^-vU-^v* 

7 07 y^jym 

7 1 0 k-"? 

80 1 ^;l/^/XVl/ 

80 2 ^rv^^iS 

K1. K2. K3 URttUaP 

C. CI. C2 i/ZVRtStigP 

M. Ml. M2 ^-trV-Jittaia? 

Y. Y1. Y2 'TXP-liilJgP 

H ■b^Sy^'t:— 5! 
P IBS^-y K 
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[1119] [mio] 
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